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In issuing tlie sixth part of the Pharmacographia Indica/' 
it is with much regret we have to announce the death of the 
senior author. This sad event, caused by influenza combined 
with cystitis, took place on the 30th April 1892, at his re- 
sidence on Malabar Hill, Bombay, in the fifty-eighth year of 
his age. William Dymock belonged to the west of England, 
and was educated first at Bristol, then at Rugby, and after- 
wards at Oxford where he took a B.A. degree. After a course 
of medical studies, he became M.R.C.S. Eng., he then joined 
the Indian Medical Service, and was appointed to the, Bombay 
Presidency in 1857, He saw active service during the Mutiny 
with the Kathiawar Field Force against the Wagheers, and was 
present at the capture of Dantal Hill. For two years he was 
attached to the Indian Navy, and visited the ports of the 
Persian Gulf and the East African Coast. In 1868 he seived 
.on the Committee for publishing the Pharmacopoeia of India, 
and at the time he was Acting Resident Surgeon at the Euro- 
pean General Hospital. After taking two years^ furlough to 
England he was appointed in 1871 to be Principal of the 
Medical Store Department, Bombay, and in this capacity he 
laboured for nearly twenty years, until his retirement from the 
service on 30th April 1890. During this time he devoted all 
his energies to the study of materia medica and pharmacy. 
He largely increased the local manufacture of galenical pre- 
parations, and introduced modem and improved machinery in 
the Dep6t laboratory. For his skilful and efficient manage- 
ment he was thanked by Government on three separate 
occasions. Dr. Dymock was proficient in Arabic, Persian, 
Sanskrit, Hindustani, Mahratti and Ghizrati ; he was familiar 
with Greek and Latin, and corresponded freely in French, 
German and Portuguese. He was a Fellow and Examiner of 
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the TJn^versity of Bombay, and being an eminent linguist he 
was for many years a membt?A' of the Presidency Board for the 
examination of officers in Oriental languages. Bombay being 
the drug market of the East, he availed himself of the many 
opportunities of examining new and rare vegetable products, 
ai;d having a good knowledge of botany 5 he was often able to 
identify the sources of the drugs. He was for some years 
Professor of Materia Medica in the Grant Medical College, and, 
as a teacher of this science, he was said not to hSve a rival in 
India. 

Dr. Dymock*8 literary contributions to the Pharmaceutical 
Journal commenced in 1875 with a paper on The Asafoeti- 
das of the Bombay Market,^’ this was followed by others on 
Ammoniacum and Dorema Root,’* Myrrh ” and ‘‘ Chaul- 
moogra Oil.” In 1876, the well-known Notes on Indian 
Drugs ” first appeared, and were a feature of the Journal for 
the next four 5 ^ears. Specimens of these drugs were at the 
same time liberally supplied to the Pharmaceutical Society’s 
Museum, and were sent to pharmacologists in England and the 
Continent for chemical investigation. In 1883 he brought out 
his Vegetable Materia Medica of Western India,” and this 
was amplified into a second edition only two years afterwards. 
The publication of a more comprehensive work on Indian 
Materia Medica, based on the same plan, was conceived in 
1888, and next year the first part of the ^‘Pharmacographia 
Indica ” was issued. The greater responsibility of this work 
rested with him, and to it he gave his whole time until his fatal 
illness compelled him to cease from his labours a few days 
before he died. The manuscript of the sixth part, as far as he 
.ould prepare it, was written, and he compiled an index and an 
|)pendix which will be printed as soon as possible, 
j Dr. Dymock was one of the founders of the Anthropological 
^ociety of Bombay, and most actively supported the Society in 
Hhe successive positions of member of the Council, President 
(1889), and General and Literary Secretary. The subject of his 
Presidential address was, India as a field for Anthropological 
Research^” and among his papers read at the meetings were 
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Anthropogonic Trees/' On the Narcotics and Spices the 
East/' ^'The Flowers of the Hindu Poets/' On the ulse of 
Turmeric in Hindu Ceremonial " and On the use of Ganja 
and Bhang in the East/' He also read papers before the 
Bombay Natural History Society and the Medical and Physical 
Society. He was honorary member of the Pharmaceutical and 
other learned societies. In 1887 he was awarded the Hanbury 
Gold Medal for his researches in the natural history and 
chemistry of drugs. 

As a scientific investigator Dr. Dymock was thorough and 
conscientious ; in his literary researches he was careful and 
painstaking ; his disposition was kind and obliging. Although 
a man of varied and great talents he was of very retiring 
habits, and had very few social acquaintances. His sub- 
ordinates regarded him as a father, and his correspondents in 
different parts of the world could always count upon a 
punctual and friendly reply to their enquiries. He was the 
greatest pharmacognoscist in this country, and many besides 
ourselves will mourn that such a useful career was so suddenly 
terminated, 

C. J. H. WARDEN. 
DAVID HOOPER. 
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Phaemacographia Indica. By W. Dymock, 0. J. H. 
Warden, and David Hooper. Part IV.* 

The undertaMng of the authors, in the pre&ce of the first volume, 
to supplement the previous work published by Dr. Dymock wit! 
original investigation concerning the chemical composition anc 
physiological action of Indian drugs, and to give toxicologica 
statistics relating to the more important drugs, has been most 
conscientiously carried out. Consequently the present part, whicl 
completes the second volume, does not extend further than Nicotianc 
Tabaoum, and the two volumes already published contain, as nearly 
as possible, twice as much matter as can be found in the ‘ Materia 
Medica of Western India,’ up to the same point. Yet there still 
remains enough matter to be treated of to fill at least one more 
volume. Several new alkaloids have been discovered during the 
chemical examination to which some of the hitherto unexaminea 
articles of materia medica have been subjected. Of these some have 
received a name, but of others only sufficient has been obtained tc 
indicate their presence. Of those which have received a name may 
be mentioned — Bahmanine from red behen root ; Nyctanthine from 
Nyctanthes arbor tristis ; Jasminine from Jasminum yrandijiorum, ; 
Salvadoiine from Salvadora persica ; Tylophorine from Tylophora 
asthmatica ; Dfiemine from Dc^mia extensa ; and Ouscutine from a 
species of Ouscuta. A new glucoside, to which the name of Dregein 
has been given, has been discovered in Dregea volubilis^ an asclepia- 
daceous plant, and another, viz., gynmemic acid, in Qymnema 
sylvestre, a plant belonging to the same natural order. 

Toxicological statistics form a marked feature in the present 
volume, the recorded cases of poisoning by Plumbago rosea^ Nerium 
odorum^ nux vomica and stramonium are given in a tabulated form. 
The last two appear to be the poisons most commonly in use for 
criminal purposes in India, for the tables extend over '^wenty-seven 
pages in the case of nux vomica and thirty-two in that of 
stramonium. In some instances interest ing information is contri- 

♦ London : Kegon Paul, Trench, Triibner and Co. 1891. Demy 8vo, 
pp. 305-644. ^ 



?}uted cftaceming plants that are common in this country, but ol 
which the medicinal properties ari almost imknown here. Thus 
Anagallis arvensis is said to be used in India as a fish poison and to 
kill leeches, and Orfila’s statement to the effect that three drachms 
of an extract of the plant proved fatal to ar dog, and M. Gronier’s 
that the plant has a poisonous effect on hares is probably known to 
but few. Sonchus oleraceus^ a common weed in this country, is 
mentioned as possessing active hydrogogue properties and being 
likely to be useful in ascites and hydrothorax, ‘ Pharmacographica 
Indica ’ thus forms a work, the usefulness of which is by no means 
confined to India. Being brought quite up to date, it will be found 
very valuable for purposes of referenoq.-on materia medica generally. 
Here and there throughout the volume interesting historical notes 
appear. In one of these, nepenthe is identified with henbane, Baron 
Hammer PurgstalPs observation to this effect being quoted. 
“Bendj,” the plural of which in Coptic is “nibendj,” is without 
doubt the same plant as nepenthe, which has so much perplexed the 
commentators of Homer. Helen evidently brought the nepenthe 
from Egypt, and bendj is there still reputed to possess all the 
wonderful qualities which Homer attributes to it. 

‘ Pharmacographia Indica,’ like its namesake, is a work of reference 
that no student of materia medica can afford to be without, and 
which is not only valuable for the accuracy of its statements, but so 
far as its historical matter concerns cannot fail to prove most 
interesting to the student of Eastern languages, almost as much so 
as to the student of materia medica. The articles on poisons also 
should prove of great value to medical jurists, more particularly in 
India. Even the indefatigable searcher for new remedies will pro- 
bably find scope for his energies in the long list of articles of 
materia medica as yet untried in this country. One of the most 
promisii g of these seems to be Cosmostigma, racemosum, the root- 
bark of which, in doses of five grains, has been found by tbu 
authors to be a most efficient cholagogue, without purgative effect, 
but restoring the natural colour of the stools after the usual reme- 
dies, mineral acids, podophyllum, euouymin, etc., had been aban-^ 
doned in despair.” With these few extracts, the reader may be 
left to dive for himself into this treasure house of Eastern materia 
medica. {Pharmaceutical Journal, July 11th, 1891.) 

Pharmacographia Indica ; a History of tho Principal Drugs of 
Vegetable Origin met with in British India. William Dymock, 
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C. J. H. Warden, David Hooper, antiiors* Part IV, page^^305-^ 
642, with Index to second voliime, 0 ^ . 

In noticing preceding numbers of this work which have come to 
hand we have remarked that these authors are doing work for the 
materia medica of India, which for completeness, value and interest 
entitled it to compare with the work done by Fliickiger and Han- 
bury in their famous Pharmacographia. 

In the present number wc have in the pages before us an account 
of about 100 drugs, which represent the following orders: Com- 
posite, Oampanulacese, Ericaceae, Plumbaginese, Primulaceee, Myr- 
sineae, Sapotaceae, Ebenacese, Styraceae, Oleaceae, Salvadoraceae, 
Apocynaceae, Asclepiadeae, liiganiaceae, G-entianaceae, Boragineae, 
Convolvulaceae, Solanaceae. 

The excellence of the contributions will receive the acknowledg- 
ment of all botanists, and the reliability of the material is assured 
from the names of the authors, hence the work may be regarded as 
having all the information at present known of the respective drugs 
mentioned. The contributions to science by these gentlemen entitle 
them to warm praise. {Pharm, Record. July 30th, 1891.) 

Pharmacographia Indica . — A History of the principal Drugs of 
Vegetable Origin met with in India. By Wm. Dymock, Brigade- 
Surgeon, retired, etc,; C. J. H, Warden, Surgeon -Major, Bengal 
Army, etc.; and D. Hooper, Quinologist, etc. London: Kegan 
Paul, Trench, Triibner & Co. 1891. 

Part IV. of this work, now before us, completes its second volume, 
and besides several orders of minor importance treats of the drugs 
procured from the orders of Sapotaceee, Styraceae, Apocynaceae, 
Asclepiadeae, Loganiaceae, Gentianaceae, Convolvulaceae, and Solan- 
aceae, This part is characterized by all the excellencies upon which 
we have commented in connection with the preceding parts on their 
publication. Among the plants a number are noticed which are 
either indigenous or spontaneous in North America, like chicory, 
taraxacum, Sonchus oleraceus, Anagallis arvensis, dulcamara, stra- 
monium, etc.; while others are cultivated either for ornament or 
other purposes, like Tagetes erecta, calendula, jessamine, oleander, 
Ipomsea Bona-nox, capsicum, tobacco and others. Far more numer- 
ous are those plants which are either indigenous to India or have 
become naturalized there from other tropical countries. (American 
Joum. of Pharmacy, August, 1891.) 



ParPVI is in tbe Frees and will be ready at Midsumiaert 
An appendix, together witii a' copious Index of more than 100 
double-column pages, is under preparation, and will be published as 
soon as the work is completed* 



PHARMACOGRAPHIA INDICA. 


SCROPHULARINE^. 

VERBASCUM THAPSUS, Linn. 

Fig. —Eng, Bot, t. 549; Woodv. Med, Bot,^ 125. 
Great Mullein (Eng.), Bouillon blanc, Molene (Fr,), 

fJab. — Temperate Himalaya. Westwards to Britain. 
The root, leaves, and flowers. 

Vernacular, — Phulla, Ban-tamb^Iku {Hind,), 

History, Uses, &C. — The Hindi names for this plant 
are well chosen : Phdlla signifies covered with flowers ” and 
Ban-tambdku ‘^wild tobacco/^ As far as we know it is not 
mentioned by Sanskrit medical writers. Ine Arabians describe 
it under the names of Adan-ed-dubb, ‘‘ bear's-ear/^ and Mahizah- 
raj, ^^fish poison^^; it is also called Sikrdn-el-hut, ^^fishes' hem- 
lock, '' and in modern Arabic, Labidtit-el-baida, white felt 
plant, and Busir. 

Mahizahreh and Busir arc Persian names for Mullein, which 
is described very exactly by Haji Zein in the Ikhtidrdt. 

Mahometan physicians consider it to be hot and dry in the 
third degree, and prescribe it in gout and rheumatism in com- 
bination with aperients. They identify it with the 4>^6fios or 
4iKofAig of the Greeks of which several kinds are described by 
Dioscorides as useful in diarrhoea and cough, and externally 
as an emollient ; one kind, was used for making 

lamp wicks. The narcotic action of Mullein on fish appears to 
III— 1 
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SCROPHULARINE^. 


be well known to the Arabs and Persians. According to 
Dr. Stewart, the roots are used in Northern India as a 
febrifuge. 

In Europe Mullein has long had a reputation in the pul- 
monary diseases of cattle, on which account it bears the name 
of Cow's L\ingwort. In Germany the plant is placed in grana- 
ries to drive away mice. The stalks covered with pitch were 
formerly used as flambeaux, from this practice the plant derived 
its names of Glerge de Notre-Dame and Fleur de grand Ohandelier 
in France, and High Taper in England. The leaves and flowers 
are considered to be demulcent, diuretic, anodyne, and anti- 
spasmodic, and have long been in use in diarrhoea and pulmonary 
affections. An infusion of the flowers is used in France as a 
diuretic, and a cataplasm of the leaves as an emollient. The 
seeds are said to be narcotic, and to have been used in asthma 
and infantile convulsions. In 1883 Dr. F. J. B. Quinlan (Brit, 
Med, Journ*) drew attention to the popular use of the leaves 
toiled in milk as a remedy for phthisical cough and diarrhoea in 
Ireland, and stated that the plant was cultivated in gardens on 
rather an extensive scale. He claims for it weight-increasing 
and curative powers similar to those possessed by cod liver oil. 

Description. — The root-leaves are from 6 to 18 inches in 
length, the cauline oblong, the upper ones being acuminate and 
sessile on the stem, more or less crenate, thickly covered with 
soft, whitish, stellate hairs. They have a mucilaginous some- 
what bitter taste, and a disagreeable odour when fresh, which is 
lost on drjdng. 

The flowers form a spike 6 to 10 inches in length, the corolla 
only is collected. It is from i to f inch in diameter, bright 
yellow, 6-lobed, smooth above, and stellately tomentose 
beneath; attached to the tube are the stamens, of which the 
three upper are woolly, and the two lower longer and smooth. 
The taste is mucilaginous and somewhat bitter. The plant 
described by Haji JZein appears to be F, Blattariay as he says 
that the flowers have a purple eye. The ■odour of the flowers 
has been compared with that of orris root. 



80R0PEULABINEM. 


3 


The seeds are about ■ij of an inch in length, cone-shaped, 
finely pitted, very tough and difficult to powder, nearly 
inodorous, and have a somewhat acrid taste. 

Chemical composition , — Morin (Joimi, Chim, Med, ii.y p. 223) 
obtained from the flowers a yellow volatile oil, a fatty acid, free 
malic and phosphoric acids, malate and phosphate of lime, 
acetate of potash, uncrystallizable sugar, gum, chlorophyll, and 
a yellow resinous colouring matter. 

Adolph Latin submitted the leaves to proximate analysis and 
found the constituents to be 0*S0 per cent, of a crystalline wax, 
a trace of volatile oil, 0 78 per cent, of resin soluble in ether, 
1 *00 per cent, of resin insoluble in ether, but soluble in absolute 
alcohol, a small quantity of tannin, a bitter princiidc, sugar, 
mucilage, &c. The moisture in the air-dried sample amounted 
to 5*90 per cent., and the ash to 12*60 per cent. He conclude* 
that the plant contains many of the usual constituents, and a 
bitter princij^le which may be prepared by exhausting the drug 
with alcohol, dissolving the alcoholic extract in water and 
agitating with ether or chloroform. Several trials failed to 
secure this substance in a crystalline condition. It was found 
to be soluble in water, ether, alcohol, and chloroform, and to 
possess a decidedly bitter taste. It responded to none of the 
tests for a glucoside or alkaloid. {Am, Joiirn, Pharm,, 
Feb. 1890. E. L. Janson (1890) found that petroleum ether and 
stronger ether used successively, extracted from the flowers 
about J per cent, in each case. A decided change in the colour 
of the drug was noticed after the extraction with ether, which 
removed the yellow colour, leaving the residue of a dark green. 
The yellow colouring matter was either a part of, or else it was 
retained by, the resin dissolved by ether, and it was not found 
possible to separate it in the pure state. The drug after 
exhaustion with ether yielded 10*06 per cent, to absolute alcohol. 
A considerable portion of this alcoholic extract was soluble in 
water acidified with hydrochloric acid. When agitated with 
petroleum ether the acid solution yielded some colour to it, and 
this latter solvent on evaporation left a greenish-brown 
crystalline mass of a strong disagreeable odour and a sweet taste, 
which proved to be an easily decomposable glucoside. Another 
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crytsftallme extractive was obtained by making the above acid 
solution of the alcoholic extract alkaline and agitating with 
ether ; while chloroform subsequently extracted a red-brown 
amorphous mass. 

Both of these extractives reduced Fehling’s solution, and many 
changes in colour were noticed, indicating that these substances 
take some part in the colouring matter of the flowers. 

The drug was also found to contain 2*49 per cent, of mucilage, 
11*76 per cent, of carbohydrate corresponding to dextrin, 5*48 
per cent, of glucose, 129 percent, of saccharose, 16*76 per cent, 
of moisture, 4*11 per cent, of ash, and 32*75 per cent, of 
cellulose and lignin. No reaction indicating tannin was 
obtained with iron salts, but an aqueous solution of the alcoholic 
extract yielded a slight j^reciintate with gelatin. The seeds 
yielded to petroleum ether 20*75 per cent, of a bright green fixed 
oil. The acrid principle was obtained from the alcoholic extract 
soluble in water by agitating with petroleum ether. The mois- 
ture was 10*86 per cent., and the ash 3*90 per cent. (Amer. 
Journ, Pharm.y Dec. 1890.) 

, Celsia coromandeliana, Vahl, Wight le., t. 1406, is 

an annual plant having the characters of Vcrbascum, which is 
common in many parts of India in the cold weather, usually 
appearing in fields or in the beds of rivers. It has much the 
same medicinal properties as Verbascum Thaj)sus, and has been 
brought to notice by Dr. B. M. Chatterjee as a sedative and 
astrmgent in diarrhcEa. {Phar. of Ind., p. 161.) The plant is 
shghtly bitter and abounds in mucilage. The natives usually 
express the juice {ang-ras) and administer it in ounce-doses as a 
cwling medicine in fever, skin eruptions, dysonteiy, and such 
diseases as they consider to be due to heat of blood. 

The plant is herbaceous, pubescent, and viscid; lower leaves 
lyrate, floral cordate, stem clasping ; peduncles longer than the 
calyx ; calycine segments ovate, slightly toothed, or oblong- 
limcwlate, entire ; flowers largish, yellow; filaments bearded with 
purple hairs. 

'pie^Sanskritname isKuMhala; in Bengal it is known a# 
Xukshima, and m the Deccan as Kutaki. 
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SCHWEINFURTHIA SPHiEROCARPA, 

A. Braun. 

Fig , — Burm. FI. Ind,, t. 39,/. 2; Wight Ic.^ t 1459. 

Hab. — Sind, Biluchistan, Afghanistan. The herb in fmit. 

Vermetilar. — Sannipat (Lid. Bazars), 

History, Uses, &C. — In Hindu medical literature and 
in popular use, San^nipata is a term which signifies a combined 
derangement of the three humors, Vata, Pitta, and Kafa (air, 
bile, and phlegm), which is supposed to produce Sannipdia-jvara, 
or fever with typhoid symptoms. The remedy for this condition 
is said to be a plant called Sannip^ta-nud, '' driving away sanni- 
pat,”and Nepala- nimba, Nepal Neem '' or “ Nepal bitter.’^ 
At the present time the drug sold in the shops is S. sphcerocarjm, 
but whether it is the original Nepal Neem is difficult to decide, 
as at present we do not even know whether this plant is found 
in Nepal. In typhoid conditions the drug is considered to act 
as a tonic, to promote diuresis, subdue fever, and remove the 
derangomont of the humors. We are not aware of any experi- 
ments having been made with it by European physicians in 
India, though its near relationship w’ith the Antirrhinums, 
which contain glucosides similar to those of Digitalis, would, we 
should have thought, have excited curiosity in regard to its 
physiological action. 

Description. — The drug consists of the plant in fruit, 
broken up into small pieces. The fruit is a globular dry papery 
inucronate capsule, firmly attached to the calyx ; the upper part 
of the capsule to which the placenta is attached is double ; the 
placenta, which is large and oblong, is supported upon a thick 
peduncle, and occupies the centre of the capsule; to it are 
attached numerous straight 5-angled wedge-shaped seeds, 
which arc packed closely together and fiH the remaining space. 
The calyx is 5-partite, the upper segment very large and extend- 
ing over the fruit like a hood. Leaves ovate, leathery, about 
1 inch long with short blunt hairs ; margin much lighter in colour 
than the rest of the leaf ; seed straight, wedge-shaped, with six 
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prominent longitudinal ridges ; testa tubercular, each tubercle 
minutely granular. The portions of stem, which are numerous, 
are woody and covered by a thin grey bark ; the central pith is 
very large. The drug has a slightly bitter somewhat tea-liko 
taste. 

Chemical composition, — The powdered drug treated with ether 
yielded a dark olive-green extract, consisting of chlorophyll 
and uncrystallizable fatty matter. Subsequent percolation 
with alcohol removed a deep brown extract, from which 
cubical crystals of alkaline chlorides separated on evaporation. 
An aqueous solution of this extract had a saltish taste and gave 
distinct precipitates with alkaloidal tests. The alkaloid was 
removed by ether in an amorphous condition, and gave no well- 
marked colour reactions with the strong mineral acids. By 
continuing the exhaustion of the powdered drug with water, a 
deep reddish brown extract was obtained having a bitterish and 
nauseous taste, and containing saccharine and other matters 
which readily fermented. In order to ascertain if the drug 
contained a substance similar to digitalin, a fresh decoction of 
the powder was filtered and precipitated by tannin, the preci- 
pitate washed, mixed with an excess of alkali, and shaken with 
ether. The result was the se2:>aration of an alkaloid similar to 
that previously found. As more recent investigators prepare 
digitalinby exhausting with alcohol after treatment of the drug 
with water, this process was adopted with Schweinfurthia, 
The resinous matter collected had an acrid taste, but no principle 
could be obtained possessing the properties of digitalin, 
digitoninor digitoxin, to which, according to Schmiedeberg, the 
poisonous qualities of digitalis are due. Besides the alkaloid, 
which we consider to be the active principle, the drug yielded 
18*6 per cent, of mineral matter. 

Lindenbergia urticaefolia, Lehm,, Hook, le. PI, 
J.875, is a common plant throughout India upon walls and 
banks ; the jmee is given in the Concan in chronic bronchitis, and 
^ed with ^t of the Corianderplant is appUed to skin eruptions. 

It has a faint aromatic odonrand a slightly bitter taste. The 
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Marathi name in the neighbourhood of Bombay is Dhol. Rox- 
burgh, under the name oiStemodia ruder alls ^ gives the following 
description of it : — ‘‘iJoo^ramous, seems perennial. Sterne many, 
ascending, ramous, herbaceous, woody, somewhat viscous, the 
whole plant about 12 or 18 inches high. Leaves opposite, 
petioled, ovate, deeply serrate, soft, a little hairy ; about an inch 
long. Petioles shorter than the leaves, channelled. Stipules none. 
Flowers axillary, subsessile, solitary, opposite, small, yellow. 
Calyx 10-furrowed, 5 -toothed, permanent. Corol personate; tube 
the length of the cal^^x; both lips projecting, and shut ; apex of 
the under lip broad, depending, 3-tootlied, of the upper one very 
narrow, bifid ; inside of both hairy, and beautifully marked with 
small purple dots. Filaments and anthers as in the genus. 
Stigma slightly 2-lobed.^’ {Flora Indica, III., 94.) 

LIMNOPHILA GRATIOLOIDES, Br. 

Fig. — Rhcede, Ilort. Mai. u., t. 85, and xii., t. 36. 

Hab. — Throughout India, in swamps. The plant. 

Vernacular. — Kuttra {Hind.), Karpur Ainbuli (Mar.), 

Manga-nuri {M ah ) . 

History, Uses, &C.— This small aquatic plant, in Sans- 
krit Arnbu-ja, ‘Svater born,’^ and -Amra-gandhaka, having an 
odour of mangoes,’^ is considered to be antiseptic by the Hindus, 
and its juice is rubbed over the body in pestilent fevers. 
Rheede notices its use for this purpose, and also internally in 
dysentery combined with ginger, cumin, and other aromatics. 
He also states that a liniment is made from the plant with 
cocoanut oil which is used in elephantiasis. Roxburgh, under 
the name of Column ea balsamea, describes the plant and notices 
its grateful odour and aromatic taste. The Bengal name signifies 
“ camphor.’’ The odour of the fresh plant is remarkably refresh- 
ing and agreeable and calls to mind that of camphor and oil of 
lemons. 

L, gratissima, Rheede, Sort. Mai. x., 6, has similar pro- 
perties and bears the same vernacular names; it is also used 
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medicinally as a cooling medicine in fever, and given to women 
whio are nursing when the milk is sour. 

Description. — In its most common form a simple ox 
branched plant 4—8 in. high, with whorled pinnatifid leaves 
^ — I in. long, which, in wetter places, appears to acquire a few 
emersed, opposite, entire leaves at the top of the stem, and 
numerous cajullacco-multifid ones at its base. The stems are 
stout or slender. Very small specimens from Rohilkund 
(Kuttra, Edgeworth) liave very wiry simple stems 3 in, high, 
and capillary peduncles three times as long as the leaves; 
others have stout stems and peduncles, the latter shorter than 
the leaves. Calyx J ^ in. long, rarely larger. Corolla } in., 
blue. {FI, Br. Ind) 


HERPESTIS MONNIERA, II. B. et IC 

Fig. — Bot. Mag.y t, 2557; Boxh, Cor, PI. u., t, 178 ; R/ieede, 
Sort. Mai. x., t. 14. Gratiole de Tlnde 

Hab. — Throughout India, in marshy ground. The 
herb. 

Vernacular, — Sufed-chamni, BararaT)hi ( JOT/wo?. ) , Dhop-chamni, 
Brihmi-sdk {Berig.), Nir-brami, Bamba (Mar,), Nir-brami 
(Tam.), Sambr4ni-aku, Sambrd^ni-chettu (Tel,). 

History, Uses, &c. — Dutt states that this plant is 
the Brahmi of the native physicians of Calcutta, where it is 
considered to be a nervine tonic useful in insanity, epilepsy, 
fever, &c. It is certainly not the Brahmi of the Nighantas, but 
would appear to be the plant called Jala-brahmi or Water 
Brahmi'' by Sanskrit writers. Owing to a similarity in the 
names it has frequently been confounded with Hydrocotyle 
asiatica, which is the Brahmi or Brahmi-manduka of the 
Nighantas. 

Ainslie says that in Southern India the Qratiola Monniera is 

comyidered diuretic and aperient, and useful in that sort of 

' -V ■ 
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stoppage of urine which is accompanied with obstinate costiveness, 
Roxburgh mentions the use of the juice mixed with petroleum 
as an external remedy in rheumatism. These accounts do not 
agree with the properties ascribed to Brahmi by Sanskrit writers, 
Rheede says of it: — ‘'Ex frequenti hujus plante usu, vaccarum 
ubera lacte turgent ; sit et decoctum ex ilia in lacte vaccino et 
recenti butyro, contra delirium temporibus inunguendum ; 
Pipere, Oalamo aromatico, Myrobalanis et aqua oryzae trita et 
assumpta, vocem reddit sonoram.. ’ ' In Pondicherry it is considered 
to be a^^hrodisiac, and in Ceylon, under the name of Loonoo- 
tceela, it is prescribed in fevers. 

Description. — Stems several, annual, creeping, round, 
jointed, smooth, succulent; leaves opposite, sessile, obovate, 
wedge-shaped, or oblong, smooth, entire, obtuse, fleshy, dotted 
with minute 82 )ots ; peduncles axillary, alternate, solitary, round, 
smooth, sliorter than the leaves, one-flowered ; flowers blue ; bracts 
2-awled, pressing on the calyx laterally; calyx 5-leaved, the 
exterior three leaflets large, oblong, the two interior small, linear, 
all are concave, smooth, pointed and permanent, corol carapanu- 
late, border 5 -partite, nearly equal; anthers 2-cleft at the base, 
blue ; stigma large, somewhat 2-lobed ; capsule ovate, 2-celled, 
2-valved; seeds very numerous. (Roxh,, Flora Ind,, I., p. 141.) 

Chemical eomposUmt, — For the analysis the whole plant was 
used, dried at a low temperature and exhausted with 80 percent, 
alcohol. The alcohol freed extractive was then agitated with 
petroleum ether ; ether from an acid solution, and again with 
ether from an alkaline solution, and finally with chloroform from 
an alkaline solution, Ojpcratiiig in this manner, a trace of oily 
matter was obtained, soluble in alcohol with acid reaction ; two 
resins, one easily soluble in ether, the other soluble with difficulty, 
but both soluble in alkaline solutions and rcprccipitated by acids ; 
an organic acid, and a tannin affording a green coloration with 
ferric chloride. An alkaloidal principal was also isolated, soluble 
in ether and in chloroform, and affording a cherry rod colora- 
tion in the cold with Frbhde’s reagent. No other reactions 
were noted. 

III.— 3 
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PICRORHIZA KURROOA, Benih. 

Pig, — Boyle IlL, ^.71. 

Hab. — Alpine Himalaya; from Cashmere to Sikkim. 
The root. 

Vernacular. — Katki, Kutki (Hind., Bcng.), Katuku-rogani 
{Tam.), Katuku-roni {Tel.), Bal-kadu (Mar.), Kutaki (Guz.). 

History, UseSt &C. — This well-known drug is the 
Kutaki of Sanskrit writers, who speak of it as Dhaiivantari- 
grasta, ‘‘ the plant eaten by Dhanvantari,’’ the physician of the 
gods, who was produced at the churning of the Ocean, holding 
a cup of amrita in his handsr; he was the author of the 
Ayurveda. In the Nighantas it bears the following synonyms : 
Rohini, Katu-rohini, Vakragra, Matsya-pitta, Matsya-vinna, 
Kanda-ruha, Krishna-bhedi, Dvijangika, Asoka-rohini, Saku- 
Mdani and Chakranga. It is described as digestive, bitter, 
pungent, dry, aperient, light and cold ; and is recommended 
as a remedy for worms, asthma, bile, phlegm, and fever. 
Kutald is a favorite remedy in bilious dyspepsia accompanied 
by fever, and is given daily in decoction, with liquorice, raisins, 
and Neem bark, half a tola (90 grains) of each, water 32 tolas, 
boiled down to one-fourth. In dyspepsia and dysentery it is 
combined with aromatics and is given in doses of ten to 
twenty grains. 

It is considered to be specially indicated in those cases in 
which the secretions are scanty and the bowels costive, and is 
often prescribed for children suffering from worms, whence the 
,Marathi name Balakadu, ‘‘children's bitter."^ 

Chakradatta states that about two drachms of the powdered 
root given with sugar and warm water act as a gentle aperient. 
Mahometan writers give Katki or Kutki as an Indian synonym 
for black Hellebore, and unmistakably describe the latter j^lant 
and its medicinal properties. This mistake has misled most 
European writers upon Indian drugs, but Ainslie, though he 
describes the drug in his article upon black Hellebore 
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(Mat. Ind. , I . , p. 164), has the following remarks : — I have given 
the names Kadagoroganie and Kali-kootkie as the Tamool and 
Dukhanie appellations of the black Hellebore, as the root 
procured in the Indian bazars is commonly said to be so ; but 
i have great doubts of it, and I here offer a caution respect- 
iiig it, as it by no means agrees in appearance with the black 
Hellebore of the European shops/* 

Hoyle (IlL L, p. 291) notices that the root of P. Kurrooa 
possesses much bitterness and is employed medicinally by the 
natives. Irvine (Mat. Med.^ p. 58) mentions the use of Kutki 
as a tonic, but owing to a general impression that the bazar 
drug was Hellebore root, European medical men appear to have 
generally avoided making experiments with it. Mr. Moodin 
Sheriff was the first modern writer to clearly demonstrate that 
the bazar drug has no dangerous properties, but is a valuable 
tonic and antiperiodic. He also identified it with the 
P. Kurrooa of Hoyle, an identification which we are now able to 
confirm through the kindness of Mr. J. E. Duthic who has 
supplied us with a specimen of the plant collected in Eumaon. 
As regards the medicinal properties of the drug, the accounts 
given by Sanskrit writers appear to be correct. Mr. M. Sheriff 
speaks favourably of it as a powerful bitter tonic and anti- 
periodic. Other medical men in India have expressed a similar 
opinion, and we can state from personal observation that it is 
used successfully as an antii)eriodic in native practice; its slight 
laxative action is rather beneficial than otherwise. The dosp 
as a tonic is from 1 0 to 20 grains, as an antiperiodic from 40 to 
50 grains ; it is best administered in combination with aromatics. 

Description. — The drug consists of a rhizome, generally 
about the size of a goose-quill, but often no larger than a crow^ 
quill, the lower portion of which is covered by a shrivelled, 
greyish-brown, corky bark, and marked by prominent scars, 
the remains of rootlets; towards the upper en:d it becomes 
larger inch in diameter), and is thickly set with dark greyish- 
brown scales, and terminates in a scaly loaf -bud or stem. . The 
rhizome is generally broken into short pieces, from 1 to 2 
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inches long; the fracture is short, the root ve^ 

light, and black internally ; it has no odour, and a very bitter 

taste. 

Micmcopic s(mcture.-The corky bark is made up of numer- 
ous rows of empty brick-shaped cells; within this is a cclluar 
parenchyma of oblong brown coHs, containing a little granulai 
matter; next a dark brown line composed of wood cells, fom- 
ing the boundary of the inner column of the root; within this 
several very large bundles of dotted vessels arranged so as to 
form a broken ring, which surrounds a central ccUular paron- 


chyma. 

Chemical composiiion.—A proximate analysis of this drug 
showed the following percentage composition : — 


Wax 

Bitter principle (Picrorhizin) 14*06 

Picrorhizetin 6*85 

Organic acid ppt by lead 3*54 

Glucoso 11*53 

Cathartic acid, &c. (water extract) ... 9*33 

Substances dissolved by NallO 7*62 

Arabin bodies from crude fibre 14*56 

Fibre 24*00 

Moisture 5*73 

Ash 3*82 


The bitter principle is a glucosidc Picrorhism, freely soluble 
in water and alcohol, but almost insoluble in pure ether. It is 
acid in reaction, is not precipitated from solution by lead salts 
or tannin, but is absorbed by animal charcoal together with 
any colouring matter that is present. It is best obtained by 
exhausting the powdered drug with crude ether, and is left, 
after the evaporation of the ether, in brown resinoid drops 
which form ramified crystals on standing. It is difficult to 
obtain the picrorhizin in a crystalline condition after heating 
or after solution in water. Any wax removed by the crude 
ether can be separated from the dry extract b}'" petroleum spirit, 
which has no solvent action on the bitter principle. The 
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picrorhizin is decomposed by bydroKzing it with a boiling 
1 i)er cent, solution of hydrochloric acid for three hours^ and a 
decomposition product, which we have named Picrorlnzetin, 
is formed together with glucose. In obtaining 0*7 gram of 
picrorhizetin *368 gram separated during the first hour, *219 
gram in the second hour, ‘113 gram in the third hour, and none 
in the fourth. Weighed quantities of the picrorhizin, after 
drying at 100°C., afforded, on hydrolysis, 62*48 and 62*79 per 
cent, of jucrorhizetin, as the result of two experiments. The 
glucose obtained from the decomposition was inactive towards 
polarized light. An infusion or tincture of the root boiled with 
diluted acid gradually loses its bitterness, and a large increase 
in the sugar is detected by Fehling’s solution. Picrorhizetin 
is a red-brown, brittle, resinous, tasteless body soluble in 
aqueous alkalies. It is insoluble in water, and its solution in 
alcohol is precipitated by ether. Py heating with strong 
sulphuric acid or when being burnt it evolves an odour of 
benzoin. 

The wax after bleaching, and purifying by recrystallization 
from hot alcohol, had a melting point of 51 ®C. The organic 
acid separated by lead was red-coloured and gave a greenish 
colour with ferric salts. No tannic acid was present. Some 
picrorhizetin was naturally formed in the drug, and existed 
in a much smaller proportion in the freshly dried rhizome. 
After removing the bitter principle by continued percolation 
with alcohol, the marc was dried and exhausted with water, 
the dark red-brown solution was evaporated to dryness, and 
•2 gram of the residue was found to act as a decided purge. 
The aqueous extract treated with four volumes of alcohol 
afforded precipitates containing 14*5 and 15*3 per cent, of 
mineral matter, and with six volumes a precipitate was obtain- 
ed with 10*8 per cent, of ash. We rely upon the physiological 
action of this extract in considering cathartic acid to be a 
constituent. 

Commerce.— Value, Rs. 9 per maund pi 37^ lbs. Kumaon 
annually exports about five tons of this drug. 
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Plants of minor importance 'Monging to this order, \i(lrich 
have a certain amount of medicinal rqputation, are 

Torenia asiatica, Lim., Rheede, Sort Mai. in., t. 53, 
the juice of which is given on the Malabar Coast for 
gonorrhoea. 

Vandellia erecta,. Bentk, Rheede, Hort. Mai. ix., t. 57, 
called Vaka-pnshpi, or “crane flower,” in Marathi, is also used 
in a ghrita as a remedy for gonorrhoea, and the juice is given to 
children who pass green-coloured stools. V. pedunculata, 
Benth. OHff. Ic. PI. As., t. 418, f. 2, in Marathi Gadagvel, is 
considered to have similar properties. 

Veronica Beccabunga, Linn. Reichh. Ic. Fl. Gem., 
t. 1701, is used in Northern India under the name of Tezah, 
“cross,” as a diuretic and antiscorbutic. It is the Bachbungc 
of the Germans, Cressonce of the French, and Brooklime of 
the English. V. Anagallis, Linn. Reichh, Ic. Fl. Germ., 

t. 1762, which has similar properties, takes its place in other 
parts of India. 

Sopubia delphinifolia, G. Lon, Roxh, Cor, Pi, 
t. 90, is an elegant annual, common in wet fields in the rainy 
season. The juice is applied by field labourers to their feet to 
bed sores caused by exposure to wet; it is astringent and 
stains the skin yellow at first but afterwards black. The plant 
was formerly named Gerardia, after John Gerarde, our old 
English botanist, and author of the “Herbal,” published in 
1597. 

Pedicularis pectinata, Wall., and several other species 
are used in Northern India under the name of Mishran on 
account of their astringent and haemostatic properties. 



BIGNONIACEM. 


n 


BIGNONIACE^. 

OROXYLUM INDICUM, Vent. 

Fig. — Wight Ic,, U 1337; Bureau Monogr. Bign,^ t 9^ 
Rheede, Hort, MaL t, 43. 

Hab. — Throughout India. The root-bark. 

Vernacular, — Arlu, Phalphala, Sona (Hind,), Nasona, Soiia 
{Bong,), Mulin, Talpalang, Miringa (BunJ,), Tetu, Jagdala 
(Mur,), Totu((?«r 2 .), Vanga adanthay (Taw?.), Tigdu-mara, Sonc- 
patta (Can,), Pamania, Dundillam (Tel,), Pciani (Mai,), 

History, Uses, &C. — This is a small tree, remarkable 
for its terminal spikes of large fleshy lurid flowers, which 
appear at the commencement of the rainy season, and are follow- 
ed by very large, retrofracted, transversely compressed, some- 
what curved pods, with the convexity upwa’^ds. The seeds arc 
numerous, membranaceous, surrounded with a large, delicate, 
membranaceous wing. The leaves are supra-decompound, and 
from four to six feet long. The root-bark is of considerable 
iinj)ortance in Hindu medicine, as it is an ingredient of the 
Hasamula (see Tribulns ter rest rin ) ; it is considered to be astrin- 
gent, tonic, and useful in diarrhoea and dysentery. Saran- 
gadhara recommends the juice of Syonaka expressed from the 
roasted bark in combination with Mocharas (see Bonibax mala- 
haricum) as a remedy in diarrhoea and dysentery. Ho also says 
that the root-bark boiled in Sesamum oil is a good application in 
otorrheea. In the Highantas the tree boars many synonyms, 
amongst which may be mentioned Prathu-simbih, ‘‘ having broad 
pods,’’ Suka-nasa, having a nose like a paiTot’s beak,” in 
allusion to the flower buds, Aralu, and Bhalluka-priya, “dear to 
bears.” It is described as digestive, appetising, bitter, 
astringent, cold, pungent; a remedy for wind, phlegm, bile, and 
cough, ^ The bark is much used by the agricultural classes as an 
application to the sore-backs of draught cattle. It is ground to 
a paste with water and an equal proportion of turmeric, and 
rubbed on the part. Rheede notices the use of the bark as an 
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it^ic^on tb woUnds, fraetarbi/^., iitid df the rbdt m'db6(Kd»iS(h 
in dropsy* 

Dr. B. Evers states that the Gonds call the tree Jaimdngaif 
and that they employ a decoction of the bark as a discutient 
application to rheumatic sweHihgs. He says: — have made 
a trial of the powder and an infusion of the bark, and have 
found it to be most powerfully diaphoretic ; the drug has slight 
anodyne properties; also a bath, prepared with the bark, I 
have frequently employed in rheumatism. Twenty-eight cases 
of acute rheumatism were treated with this drug, and in all the 
results have been most satisfactory. The dose of the powder 
is from 5 to 15 grains, thrice daily; of the infusion (1 ounce 
of bark to 10 ounces of boiling water) an ounce three times a 
day. Combined with opium it forms a much more powerful 
sudorific than the compound powder of ipecacuanha. The drug 
does not possess any febrifuge properties /^ — Indian Mnlical 
Gazette, February and March, 1875. 

Description.-— The bark of the root is brown externally, 
yellow internally, thick, breaking with a short fracture. That 
of the stem is soft and spongy externally, and of a pale brown 
colour, furrowed longitudinally ; the internal surface is fibrous 
and greenish yellow. The minute struci iiro does not call for 
remark, hut upon placing a soeiion of the fresh hark under the 
microscope in a little water the whole field is seen to he tilled 
with delicate ucedlc-shaped cry stills which have escaped from 
the cut cells of the parcuchynm; in entire cells the crystals, 
which are of an inorganic nature, can be seen in sifu. The bark 
is faintly bitter and a little acrid ; it lias no particular odour. 

: OJmnical compoHition , — The bark has been examined by W. A* 
H. Naylor and E. M. Chaplin with the following results; — 

A. One pound of the bark reduced to fine powder was per- 
3olated to exhaustion with cold petroleum ether. The ether 
was distilled off, and the residue, which weighed about 1*8 gram, 
possessed the characters of a soft greenish-brown fat, having 
acid reaction and a slightly acrid taste. It was treated 
successively with ether ^und proof spirit; the former removed 
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vegetable wax, which wae subsequently id^tified as such after 
re-solution in limited quantities of ether and separation there- 
from. The latter on evaporation gave a br^t^nish-yellow residue 
small 4n quantity and crystalline. When further purified by 
extraction with ether and the ethereal residue by benzol it was 
golden yellow, unctuous to the touch, and pronouncedly acrid. 
Under the microscope it presented the appearance of long, wavy, 
branching crystals, whicli dissolved readily in alcohol, chloro- 
form ether, petroleum ether, and benzol, 

B. The marc was next percolated with cold ether. After 
distilling off the greater portion of the ether, and allowing the 
remainder to evaporate spontaneously, a yellow mass studded 
with minute interlacing crystals was obtained, which when air- 
dried weighed about 4 grams. This product was treated with 
boiling proof spirit and filtered while hot ; o'* cooling small 
yellow crystals fell out of solution. When quite cold the crop 
of crystals was colle ted and subjected to the action of boiling 
petroleum ether until freed from every trace of fat. J[t was 
then cystallized from boiling proof spirit until it had a con- 
stant melting point, and was no longer contaminated with un* 
crystallizable matter. The resulting crystals were dried under 
the receiver of an air-pump, and when constant weighed 0 9 
gram. They were of a lemon yellow colour, about J inch in 
length, and melted at 228 o® — 229^ C. Alcohol, ether, glacial 
acetic acid, and hot benzol dissolved them readily , but they were 
practically insoluble in water hot or cold. The following 
reactions in connection with this interesting body have been 
noted, of which the most striking is its behaviour with the 
caustic alkalies. A minute quantity brought into contact with 
one drop of a weak solution of sodium potassium or ammonium 
hydrates causes it to assume immediately a cherry red colour, 
which quickly passes into brick-red and olive-green. 

Owing to the insolubility of the crystals in water a proof 
spirit solution was used in applying the following tests:— 

1 . A solution of silver nitrate in proof spirit produced a 
bluish-black colour immediatelj, and after the liquid had stood 
11I.-3 
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for a few minutes bl'>ck particles ot reduced silver were preci- 
pitated. 

2, A solution of neutral acetate of lead in proof epirit gave a 
light-red bulky piecipitate insoluble in boiling acetic acid. 

S. Lime water imparted an orange colour, which qtdckly 
changed to olive-green, followed by a precipitate of the same 
colour. 

4. An aqueous solution of Tsulphate of copper gave a golden 
yellow colour, quickly followed by a dirty brown precipitate, 
the supernatant liquid being distinctly greenish. 

5. Solution of ferric chloride (acid) produced a brownish-red 
colour, which, in a few ininiites, turned smokc-coIour. 

6. Solution of subact'ta (c of load gave a golden yellow precipi- 
tate. 


7. An aqueous solution of mercuric chloride produced a white 
precipitate. 

fi. 0Ln aqueous solulion of permanganate of potasb, acidified 
with fhlphurio acid, was instantly decolorized. 

9. A solution of the crystals in proof spirit did not reduce 
Fehlmg. 

The authors say;— “We have attempted to hydrolyse this 
body, by subjecting a strong alcoholic solution to the prolonged 
action of 10 per cent, solution of sulphuric acid at a boiling 
temperature, but without success. 

“ We have also inquired into its nature and centesimal com- 
position, but the results so far obtained are not sufficiently con- 
clusive to be incorporated in this paper. We hope to be able 
to publish shortly a supplementatyT^ote dealing with points 
m -process of investigation. Meanwhile, we propose that this 
interesting principle be designated Oroxylin" 

. The inq,rc Irft after exhaustion with petroleum spirit and 
«ai#r was percolated mth cold absolute alcohol: the residue 

treated with cold 


up, the. greater part jpf it. 

m .mJ— — J] .1 *1 . * . .1. A ‘ • 

?.proof spirit, 
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examination, proved to be largely composed of the*yellow 
crystalline body oroxylm. The cold proof spirit solution of the 
alcoholic residue was evaporated to dryness and the extract 
treated with wafer and filtered. The fil?|p»te was treated 
successively with neutral and basic acetate of lead, and the 
precipitates after washing were suspended in water, decom- 
posed by a current of sulphuretted hydrogen and the resultant 
plumbic sulphide removed by filtration. Sulphuretted hydrogen 
was also passed through the filtrate from the basic or plumbic 
acetate and the precipitated lead sulphide removed by filtration. 

The three liquids thus obtained, which for convenience may 
be denominated i., ii., iii., w’^ere then evapo7‘ated down and the 
respective residues examined. 

(i.) It was dissolved in the smallest quantity possible of cold 
water and diluted with rnany^ times its volume of alcohol. After 
setting aside for twenty-four hours a precipitate fell, giving th© 
general characters of parapectin. The supernatant liquid on 
evaporation left a scaly residue, astringent to the taife, and 
perfectly soluble in water. Its aqueous solution reduced Feh- 
ling and gave a copious bluish blacjk precipitate with ferric 
chloride. Lime-water produced a bright golden-yellow colour, 
followed by a reddish-brown precipitate. From the tannins 
proper it differed in that it was not precipitated by solution of 
gelatine, 

(ii.) Ibis residue apparently consisted of pectin intermixed 
with small portions of No. iii. 

(iii.) This was a dark uncrystallizable treacly -looking resi- 
due, which imparted to the palate a feeble sensation of sw'eet- 
ness. It was very soluble in water and reduced Fehling's 
solution abundantly. A strong aqueous solution was precipi- 
tated by absolute alcohol. 

D. The marc from the alcohoUc extraction was finally perco- 
lated to exhaustion with cold water. The Uquor was evaporat- 
ed down and the extract obtained taken up with hot water. A 
wnsiderable ameunt of albuminous matter, which remained 
insoluble, was removed by filtration. The filtrate was treated 
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«uo<5esftirelv Nvith iioutml and subacetate of lead and 1 be preci- 
pitates decomposed in the same manner as described under G. 
The three liquids obtained, i., ii., iii., were evaporated down. 

(i.) This residue was the smallest of the three. After stand- 
ing for a considerable time some crystals were deposited, which 
on examination proved to be citric acid. 

(ii.) Ifothing of a crystalline nature was found in this resi- 
due. It appeared to consist chiefly of extractive matter. 

(iii.) This residue after treatment with alcohol hod the same 
characters and possessed the same properties as C. iii. It was 
not further examined. 

The result of o\ir examination of this bark may be summariz- 
ed by stating the different principles which we have found — 
(1) crystalline fat; (2) wax; (3) acrid principle; (4) oroxylin ; 
(5) chlorophyll; (0) peetinous substances; (7) Fehling- reduc- 
ing principle; (8) astringent principle; (9) cifric acid; (10) 
extractive matter, — Tharm, Journ.^ Sept. 27, 1890. 

STEREOSPERMUM SUAVEOLENS, DC, 

'Pig.— Wi^ht Ic,, L 1342. 

Hab. — Throughout the moister parts of India. The root- 
bark and flowers. 

Vernacular. — P4d, Paral, Kashta-p^tali [Hind.), Parul 
{Beng,\ Kalgori, Ptidri (ifar.), Padri (Tam.), Kalgoru, Pddari 
(Tc/.), Hudai, Padri-gida (Can.), Padri, Pandan (Guz.). The 
flowers, Madana-kama-pu (South India), 

History, Uses, &C.— This tree is the P^tala or Patali 
of Sanrskrit writers, the flowers of which are said by the poets 
to so intoxicate the bee that he is unable to distinguish one 
floWe'r from another. The tree is sacred to Durga, the wife of 
Siva, In the Nighantas it bears among other synonyms those 
of K4ina-dhti Cttpid’ame8ftenger,'’ Madhu-duti ‘' messenger of 
Sfchali, Ainburv&iuij and Tamra-pushpa **xed flower- 
ed?' 'PStak iflao sigiiBfies *‘Iight:red” or “ rose-coloured ih’ It 
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in described as eooliug, sweet, diuretic, and tonic> and ijs 
nieiided in dyspepsia, dropsy, cough, and heat of blood. 

P. 8. Mootoosawmy says that in Tanjore the flowers are 
taken in the form of a confection as an aphrodisiac. The flowers 
pounded with honey are said to stop troublesome hiccough, and 
the ashes of the bark are used in preparing alkaline ley and 
caustic pastes. The bark is in use throughout India from its 
being one of the ingredients in the Pastimula or “ten barks.’’ 
(See Tribulus ferredris,) In parts of India where this tree is not 
found, various substitutes are allowed to be used. In Malabar 
and in the Con can S. chelonoides, DC., is used as Padri. (See 
Rheecie, Hort, MaL rL, t. 26 ; Ainslie^ Mat, Ind, ii,, p. 272.) 

Description. — Trunk tolerably erect, though not straight. 
Bark ash-coloured, and somewhat scabrous. Leaves opposite, 
pinnate, with an odd one, from 12 to 24 inches long. Leaflets 
opposite, from two to four pairs, oval, with long bluntish, narrow 
points slightly serrate, having both sides downy while young, 
and w’hen full grown not downy and feeling harsh ; the exterior 
pair.and odd one about six inches long, by three or four broad; 
the inferior pair, or pairs, smaller. Petioles swelled at the base, 
roundish, when old scabrous. Panicles terminal, composed of a 
few spreading branchlets; tbe first and second pairs tbereo?^ 
opposite ; the superior dichotomous, with a solitary pedicelled 
flower in tbe forks; all are downy, and somewhat viscid. 
Flowers large, of a dark, dull crimson colour, exquisitely fra- 
grant. Calyx campanula te. Border 4-cleft ; upper divisions 
with two minute points, outside a little villous. Corol, throat 
ample, woolly, convex above, flat and plaited beneath. Border^ 
the upper divisions shorter, erect ; the three inferior ones longer 
and projecting, with the margins of all much curled. Filaments 
4, fertile, and between them a small sterile one. Anthers tw;in. 
Germ oblong, elevated on a glandular receptacle. Stigma 
2-lobed. (Roxburgh.) Sir W. Jones gives the foilowing descrip- 
tion of the flowers : —Corolla externally light parpde above, 
brownish purple below,, hairy at its cjOAvexity ; interjE|ally dark 
yellow below, amethystine above, exquisitely fmgrant ; preferr^ 
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by l)^s toall other flowem, and compared by the poets to the 
quiver of Kamadeva (the Indian Cupid) . 

Chemical composition, — An infusion of the dried flowers con- 
tained saccharine, mucilaginous and albuminous matters, but no 
alkaloid could be detected in either the aqueous or alcoholic 
extract. Ether removed a small quantity of a wax-like solid 
from the powdered corollas. 

STEREOSPERMUM CHELONOIDES, DC, 

Fig, — Wight Ic,, t, 1341; BedtL FL Syh\^ L 72; Rheede^ 
Hort, MaL vi., 26, Favas da Oobrc {Port.), Adderboneii 
{Dutch), 

— Throughout the moister parts of India. The 
flowers, leaves, and root. 

Vernacular, — Padcr, Pudri (Hind,), Dharmara (Beng,), 
Padal (Mar.), Padri (l\nn,, MaL), Tugada (TcL), Padrigida 
(Can.), 

History, Uses, &C. — In the Concmi and Malabar, 
where S. suaveokns is not found, this tree is used as the PataJa 
of the Nighantas, Itheedc says of it : — ‘^Yiscemm rigorem 
intolerabilem dispellit foliorum decoctum. Linionis huj usque 
commixti succi niedeutar maiihe. Cortieis vero succus, cum 
fructu Perae subactus, iminodicum inhibet fluxuni menstruum. 
Eadicis cutis cum Calumo aromutico, zinzibere contrita, folio- 
rumque Padri succo admixta exhibetur morsis a putrefaciente 
colubro, ]VIalabaribusP(?Z^^;/y^?dieto.” Ainslie (ii., :^72) says: — 

“ This pleasant tasted root, as well as the fragrant flowers of the 
tree, the Yytians prescribe in infusion as a cooling drink in 
fevers."^ 

The tender fruit and flowers of S\ chelonoides are used as 
vegetables by the natives of Western India. 

Description# Trunk straight, of a great height and thick- 
ness. Sark thick, scabrous, brown. Branches very numerous, 
the inferior horizontal above, gradually becoming more and 
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more erect to tbe top ; leaves opposite, pinnate, with an odl one; 
about twenty inches long ; leaflets opposite, short petided, genera 
ally four pair, the inferior smallest, obliquely oval, pointed, 
^metimes slightly notched about the margins, when young 
downy, afterwards smooth, about 4 inches long by two broad ; 
petioles about 9 inches long, channelled, smooth ; stipules none ; 
panicles terminal, the larger ramifications decussate, the smaller 
or terminal 2-forked, with a sessile flower in the cleft; pedun- 
cles and pedicels round, covered with oblong grey scabrous 
specks; bracts small, caducous; flowers pretty large, yellow, 
very fragrant ; calyx 5-nt)tched ; nectary, a yellow flesby ring 
surrounding the base of the germ; filaments, there is a fifth 
sterile one between the lower pair ; anthers double ; stigma 
2-clcft ; silique very long, slender, twisted ; receptacle of the 
seeds spongy, white, with alternate notches on the sides for the 
seeds to lodge in, {Eoxb., FL LuL, III., 106.) 

STEREOSPERMUM XYLOCARPUM, Wight. 
Fig . — Wight Ic .9 t 1335-6 ; Bedd. FL Sylv.y t. 70. 

Hab. — Deccan Peu insula. The wood and tar. 

Vernacular, — Kharsing [Mar,), Ghansing [Can.). 

History, Uses, &C. — This tree is a native of the forests 
of Western India from Khandesh to Malabar. It was introduced 
by Dr. Andrew Berry into the Botanic Garden at Calcutta, and 
is minutely described by Roxburgh. 

The natives by a rough process of the same nature as that b|5i’ 
which tar is obtained from Pine wood, extract from the wood a 
thick fluid of the colour and consistence of Stockholm tar, which 
they use as a remedy for scaly eruptions oi^ the skin. Two 
globular earthen pots are used, the upper contains the wood in 
small pieces ; it has a perforated bottom and is fitted with a 
cover, and is luted to the mouth of the lower pot. Cowdung 
cakes are then piled up round the two pots and set' fire to. 
Dr. Gibson appears to have been the first to draw attention to 
the use of this substance by the natives* From some trials 
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we have made with it, we coaclude that iU properties 
are similar to those of Pine tar, 

' Description. — The wood is hard, but easily split ; when 
irawn across it presents a yellow resinous surface ; sections 
examined with the microscope show that the yellow colour is 
due to a solid resinous deposit in the pitted vascular system. 
The tar has exactly the odour, colour, and consistence of 
Stockholm tar. 

Heterophragma Roxburghii, DC., Boxb. Cor, Pi 
a,, L 145, jnelds a similar product. Its vernacular names are 
Waras Baro-kala-goru [Tam), Bondagu [Tel), 

Dolichandrone Rheedii, 8e(m,, is the Nir-pongeHon 
of Rheede (vi., 29), who states that the seeds with ginger 
Pavetta root are administered in spasmodic affections, and that 
in Malabar a decoction of the bark is used for preserving 
fishing nets. He gives Oornos das Diabos as the Portuguese 
name and Pocks hoorn as the Dutch. 

Dolichandrone falcata, pedd. Fl Syiw, 

t. 71, a native of Oudh, Rajputana, Central and South India, 
has the reputation of being used to procure abortion, and the 
bark is, it is stated, used as a fish poison. 

Dr, Lyon, Chemical Analyser to ihr Government of Bombay, 
found, however, no ill effects to follow the administration of a 
considerable quantity of a decoction of the hark to a small dog. 
{Med, Juris, for India, p. 216,) It is possible that the woody 
capsules, which are about a foot in length by § of an inch in 
diameter, and somewhat curved, may be used as abortion 
sticks. 


CRESCENTIA CUJETE, Linn. 

Fig,— Jaej. Amb., f. ]]] ; Plumb. Gen., t. 109. Calabash 
tree (Eng.), Calebassier (JFV.). 

Hab.— South America. CultiTated iu India. The fruit. 
Kalabash {Africa). 



BIGNONIMEM 


2 ^ 

^ History, &c. — T^,»0ajl^ib^u4l 

from South America is uow pretty welL know^ m^ Zndiai aCNi 
latterly we baTe pbseryed the fruit beiug offered iqr isf^le by .the 
herbalists for ,use as a pectoral in the form of a poiiltioe of the 
p^p applied to the. chest. In the West Indies a syrup is made 
from, the pulp, which is much used in dysentery and as a 
pectoral. The tree has oblong cuneate, often obovate, entire, 
shining leaves, and flowers variegated with green, purple,, 
red and yellow. The fruit is large, gourd-like and green ; it 
varies much in size, being from 2 inches to a foot in diameter. 

Dr. Peckolt, of Rio Janeiro, states that an alcoholic extract of 
the not quite ripe fruit in doses of 010 gram, acts as a mild 
aperient, and that 0-5 gram, proves strongly drastic, without 
griping or ill effects. As an application against erysipelas, the 
fresh pulp is boiled with water until it forms a black paste, to 
which vinegar is added and the whole boiled together and 
spread upon linen. , . 

Corre and Lejanne state that in Western Africa the leaves, 
along with those of Adamon ia digitatay are boiled and eaten, and 
the seeds are eaten roasted. The pulp of the fruit macerated 
in water is considered to be depurative, cooling, and febrifuge ; 
it is applied to the head in headache caused by insolation and 
to burns ; roasted in ashes it is mildly purgative and diuretic, 
according to P. La bat ; in the Antilles, Chevalier has recom- 
mended it in dropsies. 

Description. — Fruit ovoid or nearly round, with a hard, 
green, woody shell; very variable in size. It is filled with a 
white, slightly acid pulp, in which are contained the flattened, 
somewhat cordiform seeds. 

Chemical co^nposition , — A chemical examination of the fresh 
;ruit pulp yielded a new organic acid, crystallizing in plates, 

.0 which the name "crescentic add^ has been given. It was 
3btained by exhausting with water an alcoholic extract of 
;he pulp, treating the aqueous solution with lead aoet^^te, 
suspending the lead precipitate in water and decompo.sjing and 
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tOBJO^g the lead, then evaporating to a syrapy eonwetenoe and 
lesring’ it -to eiystallize in a cool place. Be 8 ides<cee 80 iattio acid, 
there 'Were found tartaric, dtrac and tannic addsj two resma, a 
hitter and an aromatic extractive substance, and a colouring 
matter that appeared to resemble indigo. {Peekolt, Pharm, 
■Eundtehau, Aug. 1884; Tear Book of Pharm. 1885, p. 168.) 


PEDALINE^ 

SESAMUM INDICUM, DC. 

Fig. — Wight IlL, t. 163 ; Bot. Mag., t. 1688 ; Bentl. and 
Trim., t. 198. Sesame (Eng.), Sisame de Tlnde (Fr.). 

Hab. — Throughout the warmer parts of India, cultivated. 
The leaves, seeds, and oil. 

VerHaonlar.—TU (Hind., Beng.), EUu (Tam.), Nuvvulu 
(Tel.), EUu, KhreUu (Mai,), Yellu (Can.), Mothetil (Mar.), Tal 
(Gub.). 

History, Uses, &C , — In Hindu mythology Sesamum 
seed is symbolic of hamortedity. According to the “JJrahma- 
purana,” Tila was created by Yama, the “ king of death,*’ after 
prolonged penance. The Grihyasutra of AsvaUyana directs 
that in funeral ceremonies in honour of the dead, Sesamum 
seeds be placed in the three sacrificial vessels containing Kusa 
grass and holy water, with the following prayer : “ 0 Tila, 
sacred to Soma, created by the gods during the Gosava (the 
cow-sacrifice, not now permitted), used by the ancients in 
sacrifice, glaMen the dead, these worlds and us!" Sesamum 
se^s with rice and honey are used in preparing the funereal 
^ke^ ^led Pindas, which are offered to the Manes in the 
Sraddh ceremony by the Sapindas “or relations” of the 

gix acts are performed with Ses|imuiii 
cereDaqny of great efficacy, by which, the 
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Hindus hope to obtain deKve^y fromt sin, povert^j 
evils,' and secure a place in Indra’s heaven. These acts 
tilodvarth ‘‘ bathing in water containing the seeds *' ; 
“anointing the body with the pounded seeds'^; 
a burnt offering of the seeds" ; 4ilaprada, “offering the seeds to 
the dead"; tilabhuj, “ eating Uie seeds”; emdiilavapi, ‘‘throwing 
out the seeds." Water and Sesamum seeds are offered to the 
Manes of the deceased. In the first act of Sakuntala this prac- 
tice (called Til-anjli) is alluded to by the anchorite’s daughter 
in love with King Dushyanta, when she tells her companions 
that if they do not give their assistance, they will soon have to 
offer her water and Sesamum seeds. {De Guhernatis,) In 
proverbial language a grain of Sesamum signifies the least quan- 
tity of anything — Til clior so hajjar chor^ “who steals a grain 
will steal a sack” ; Til til ka hisah^ “to exact the uttermost 
farthing." 

A worthless person is compared to wild Sfsamum (Jartila, 
Sans,) which yields no oil — In tilon men tel nahiny “there is no 
good in him." Dutt remarks:— “ The word Taila, the Sanskrit 
for oil, is derived from Tila; it would therefore seem that Sesa- 
mum oil was one of the first, if not the first oil manufactured 
from oil-seeds by the ancient Hindus. The Bhavaprakasa 
describes three varieties of Til seeds, namely, black, white, and 
red. Of these the black is regarded as the best suited for 
medicinal use ; it yields also the largest quantity of oil. White 
Til is of intermediate quality. Til of red or other colours is said 
to be inferior and unfit for medicinal use. Sesamum seeds are 
used as an article of diet, being made into confectionery with 
Sugar or ground into meal. Sesamum oil forms the basis of most 
of the fragrant or scented oils used by the natives for inimction 
before bathing, and of the medicated oils prepared with various 
vegetable drugs. It is preferred for these purposes from the 
circumstance of its being little liable to turn rancid or thick, akd 
from its possessing no strong taste or odour of its own. 'Sesa- 
mum seeds are considered emollient, nourishing, tonic, ^liretic, 
and lactagogue. They are said to be' especially serviceable in 
piles, by regulating the bowels and removing isonetiputtonr A 
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poultice made of the seeds is applied to ulcers. Both the seeds 
and the oil are used as demulcents in dysentery and urinary 
diseases in combination with other medicines of their class/’ 
Med. of the Hindus, p. 216.) 

Mahometan writers describe the seed under the Arabic name 
of Simsim. In Africa it is called Juljiilan,* and in Persia Knn- 
jad. The Mahometan bakers always sprinkle the seeds upon 
their bread, the sweetmeat-makers mix them with their sweets. 
The following Delhi strcot-cry indicates the properties attribut- 
ed to them by the latter class of people : — 

“ Til, tikhur, tisi, <lana, 
tjlhi, shakkar men sana, 

Khae biuUlha, hoe javana.’^ 

Sesaraum, tikhur, and linseed, 

Butter and sugar, poppy seed, 

Old men it makes quite young with speed.*’ {Fallon.) 

The oil, which is called in Arabic Duhn*el-bal, is used for the 
same purpose as olive oil is in Europe. Sesamum is considered 
fattening, emollient, and laxative. In decoction it is said to 
be emmenagogue ; the sam'e preparation sweetened with sugar 
is prescribed in cough; a compound decoction with linseed 
is used as an aphrodisiac ; a plaster made of the ground seeds 
is applied to bums, scalds, &c. ; a lotion made from the leaves 
is used as a hair- wash, and is supposed to promote the growth 
of the hair and make it black; a decoction of the root is said 
to have the same properties ; a powder made from the 
roasted and decorticated seed is called Rahishi in Arabic and 

, ThRt which is thing) great in estimation. (Ibn 

Abbad in Taj-el-Arus ) 

(2wd)— The fruit of Coriander. (Sihah, Mughrib, K6mu8.) 

(37d)-~Se8ame. (Sihah, EzZamakhsheri, Mughrib, T4j-el- Ards.) 
Sesame in its husk before it is reaped. (Sihah.) The grain of Sesame. 
(Kdmus.) 

{4#^)-The heart’s core. Lane, Madd^el-Kamus. The name Simsim is 
applied by the Arabs in the present day to S. indibum, but formerly signi- 
fied the seed of another plant called by the Persians Jilbahtmg and 
fiar<mi6r^ and having purgative properties like hellebote. 
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Arwah-i-Kunjad in Persian ; it is used as an cmollient/’both 
externally and internally. 

Sesamum {aticra^ov) is frequently mentioned by Greek and 
Latin authors. Lucian (Pise. 41) speaks of a arjcraiJiaios ir\axovs: 
this was probably similar to the til It a laddu of India. 

Sesame oil was an export from Sind to Europe, by way of the • 
Red Sea, in the days of Pliny. In the Middle Ages the plant 
was known as Suseman or Sempsen, a corruption of the Arabic 
Simsin or Samsim, It is now called by Europeans, both in 
India and Europe, Jinjili, Jugeoline, Gigcri, Gengeli^ or Gingelly, 
which appear to be corruptions of the word Juljuldn. The oil is 
one of the most valuable of Indian vegetable oils; it keeps for 
a long time without becoming rancid, and is produced in large 
quantities in almost every part of the Peninsula. The following 
mode of preparation is described in the Jury reports of tho 
Madras Exhibition : — The method sometimes adopted is that 
of throwing the fresh seeds, without any cleansing process, 
into the common mill, and expressing in the usual way. The 
oil thus becomes mixed with a large portion of the colouring 
matter of the epidermis of the seed, and is neither so pleasant to 
the eye nor so agreeable to the taste as that obtained by first 
repeatedly washing the seeds in cold water, or by boiling them 
for a short time, until the whole of the reddish-brown colour- 
ing matter is removed and the seeds have become perfectly 
white. They are then dried in th^ sun, and the oil expressed 
as usual. The process yields from 40 to 44 per cent, of a very 
pale straw-coloured sweet-smelling oil, an excellent substitute 
for olive oil.’' 

Hydraulic presses are now in use in the more civilized parts 
of India for extracting the oil, but have as yet by no means 
superseded the native oil mill. 

Sesamum oil may be used for plaster-making, but it takes 
more oxide of lead than groundnut oil, and does not make so 
light-coloured or so hard a plaster. After a prolonged trial at 
the Government Medical Store Department in Bombay, its use 
was abando^d in favour of the latter oil 4or the . following 



FMDALi^MM, 


reasoQB':— The rolld of Sesame oil ^{^aater Boften in tot weather, 
llie plaster bas a disagreeable odour. It darkens in colour 
when kept for any time. For liniments and ointments, except 
Ung. Hydr. Nitratis, it appears to be a perfectly satisfactory 
substitute for olive oil. F. H. Alcock (Pharm, Journ. [3], xv., 
282) recommends its use in making Lin. Ammoniae B. P. Sesame 
or Benne leaves, preferably in the fresh state, are much used 
in America as a demulcent in disorders of the bowels ; they 
yield an abundant mucilage. 

Description. — Annual, 2 to 3 feet; leaves opposite or 
upper ones alternate, ovate, oblong or lanceolate, the lower ones 
often 3-lobed, or 3-divided, feather-nerved ; at the base of the 
peduncles are remarkable yellow glands ; flowers solitary in the 
axils, resembling those of the fox-glove, from dirty white to 
rose-coloured, capsule velvetty and pubescent, mucronate, at 
first 2-celled, afterwards 4.celled; seeds numerous, without 
wings, ovoid, flat, white, brown, or black, rather smaller than 
linseed. 


Chemical composition, — The following table shows the relative 
composition of the brown or Levantine, and yellowish or Indian, 
seeds ; — 



Levantine. 

Indian. 

Oil 


50-84 

Organic matter.... 


35-25 

Ash 

7-52 

6-85 

Water 

3’90 

7-06 

albuminoids being equal 

to 21-42 and 

22-30 


respectively in the two varieties. 

In the manufacture of the oil the seeds are generally 
pressed three times : twice cold and the third time warm. In 
Calcutta, where the seeds are only pressed twice, the average 
yield is — 

- , Ist pressing of fine oil ..36 per cent. 

,2Bd ,,-ordmary oil n 
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The oil-cake has the following oompoBition 

Water 8*2$ 

Fat 7*63 

Non-nitrogenous matter. 40*90 

Albumenoids containing 5*25 

per cent, nitrogen 32*82 

Ash 10*40 (BrannL) 

For further information on Sesame oil we would refer 
the reader to Vol. II. of Allen’s Commercial Organic Analym^ 
and to Brannt’s work on Oih and Fats, The authors of the 
Fharmacographia say : — The oil is a mixture of olein, stearia 
and other compounds of glycerin with acids of the fatty series. 
We prepared with it in the usual way a lead plaster, and treated 
the latter with ether in order to remove the oleate of lead. 
The solution was then decomposed by sulphuretted hydi’ogen 
evaporated and exposed to hyponitric vapours. By this process 
wo obtained 72*6 per cent, of Elaidic acid. The specimen of 
Sesame oil prepared by ourselves, consequently, contained 76*0 
per cent, of olein, inasmuch as it must be supposed to be present 
in the form of triolein. In commercial oils the amount of 
olein is certainly not constant. 

As to the solid part of the oil, we succeeded in removing 
fatty acids, freely melting after repeated crystallizations at 
67® C., which may consist of stearic acid mixed with one or 
more of the allied homologous acids as palmitic and myristic. 
By precipitating with acetate of magnesium, as proposed by 
Heintz, we finally isolated acids melting at 62*5 to 53®, 62 to 
63®, and 69*2® C., which correspond to myristic, palmitic, and 
stearic acids. 

‘‘ The small proportion of solid matter which separates from 
the oil on congelation cannot be removed by pressure, for even 
at many degrees below the freezing point it remains as a soft 
magma ; in this respect Sesame oil differs from that of olive. 

‘‘ Sesame oil contains an extremely small quantity of a sub- 
stance, perhaps resinoid, which has not yet been isolated. It 
may be obtained in solution by repeatedly shaking five volumes 
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of tKe oil with one of glacial acetic acid. If a cold mixture 
of equal weights of sulphuric and nitric acids is added in like 
volume, the acetic solution acquires a greenish yellow hue. 
The same experiment being made with spirit of wine substi- 
tuted for acetic acid, the mixture assumes a blue colour, quickly 
changing to greenish yellow. The oil itself being gently 
shaken with sulphuric and nitric acids takes a fine green hue, 
as shown in 1852 by Behrens, who at the same time pointed 
out that no other oil exhibits this reaction. It takes place 
even with the bleached and perfectly colourless oil. Sesame oil 
added to other oils, if to a larger extent than 1 0 per cent., may 
be recognised by this test. The reaction ought to be observed 
with small quantities, say 1 gram, of the oil and 1 gram, of 
the acid mixture previously cooled.’^ 

J. F. Tocher recommends the use of hydrochloric acid with a 
little pyrogallol for detecting the presence of Sesame oil ; 
14 parts of the acid and 1 part of pyrogallol are to be placed 
with an equal proportion of the oil to bo tested in a test tube, 
which is corked and well shaken. The tube is then to be allowed 
to stand for five minutes, when, the upper layer of oil having 
been removed by a pipette, the acid solution is boiled for five 
minutes. If Sesame oil is present, it wiU show a purple colour 
when viewed by transmitted light, and a blue colour by reflect- 
ed light ; the latter colour is best observed when the fluid is 
poured into a porcelain capsule. After a time a slight blue 
precipitate is thrown down. Olive oil tested with this re-agent 
afforded a faint yellowish colour, almond, groundnut and rape 
oils no colour, and cottan-seed oil a very pale red. An admix- 
ture of 1 to 2 per cent, of Sesame oil with olive oil may thus be 
detected. 

The substance obtained by Fliickiger on shaking Sesame oil 
with acetic acid has also been investigated by Tocher ; he found 
it to be best obtained by using 7 volumes of acetic acid to 1 0 
volumes of oil. After removal of the acid a brown transparent 
gelatinous residue was left, which, upon agitation with weak 
potash solution and rest for twelve hours,, afforded a deposit, 
which, after being well wadied with distilled, water, was boiled 
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witli hydrochloric acid, collected on a filter, thoroughly weTshed 
to free it from acid, and dried over a water bath. It waa then 
soluble in alcohol and crystallized on cooling from its alcoholic 
solution in long needles melting at 117 — 118° C. The needles 
were soluble in benzene, oil of turpentine, bisulphide of carbon, 
chloroform, and glacial acetic acid, but insoluble in water, alka- 
line solutions, and hydrochloric acid. They were neutral to 
test paper, and gave no colour reaction with the hydrochloric 
acid and pyrogallol solution, showing that this reaction is due 
to another principle in the oil which has not yet been isolated . 
(P/iarm, Journ,, Jan. 24th, 1891.) 

Sesame oil extracted by ether has a sp. gr. of 0*919 at 23° C. 

Commerce, — Sesamum is commonly cultivated in India; there 
arc two varieties, the black-seeded and the white-seeded; the 
former being generally known as til, and the latter as till. 
Til ripens rather later than r///, and is more commonly grown, 
mixed with high crops, such as Sorghum vulgare, while tili does 
best when mixed with cotton. Till oil is preferred of the two 
for human consumption. (Duthk and Fuller,) 

The quantity of seed shipped from British India in the year 
1871-72 was 505,854 cwts., of which France took no less than 
495,414 cwts. In 1881-82, the exports from Bombay alone 
were 994,120 cwts., valued at Rs. 64,84,475. France continued 
to take about 4-6ths of the total exjiorts. Besides this, 105,344 
gals, of oil, value Rs. 1,12,122, were exported to Eastern ports. 
In 1884-85, the exports from the whole of India were 2,654 
thousand cwts., and in 1887-88, 137 thousand tons, but in 
1888-89 the exports fell to 77 thousand tons. This fall was 
probably due to an unfavourable season. No statistics of the 
consumption of the oil in India are available. It must bo 
enormous, as Sesame oil is the food oil of all who can afford it. 

PEDALIUM MUREX, Linn. 

Fig. — Burm. FI. Ind., t. 45,/. 2; Gdrtn. Fmct. 

Wight Ic,, t. 1615; Eheede Hort. Mai, se., 72. 

Hdrb. — Deccan Peninsula, Ceylon. The loaves and fruit* 
III.-5 
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Vhrnamlar, — Bara-gokhru {Hind,, Beng), Pera-nerunj i 
{Tam), Pedda-palleru {Tel), Kdttu-nerimiil (MaL), Anue- 
galu-gida [Oan), Kadva-goklini {Quz), Karonta, Ubha-gokhru, 
Malvi-gokhru [Mar), 


History, Uses, &C.» — This plant does not appear to 
have been used medicinally by the ancient Hindus, nor do 
we know of any Sanskrit name for it. It is supposed by 
Dr. Moodin Sheriff to be the Farid-buti (herb Farid), the plant 
upon which Shaik Farid-ed-din Shakar Ganj,* a Mahometan 
ascetic and poet, sustained life while he acquired the everlasting 
treasure of knowledge (Ganj-i-la-yazal-i-maarif ). The follow- 
ing- quatrain is attributed to him : — 

Shabiu'st keh khun-i*(Ij]*i-^h>imnak nankht. j 
Biiz'i neh keli akru-i-iriaji pak iiaiikht, 

Yak sliarbat-i-ab-i'khdsJi iiakhurdam liaiiieli j 
Kdn mz zTah-i-dIdeli bar kliak nariklit. |i 

By night I ntn ronsumed with grief, 

By day I am overwhelmed with shame, 

No drop of sweet water passes my lips, 

But it pours in tears from my eyes. 


P. M'urex is the Caca-mullu of llhecde, who states that the 
powdered leaves arc given in two-draclim doses with milk and 
sugar in gonorrhoBa and gonorrhoeal rhouinatism. The fresh 
plant agitated in water or milk renders if, gelatinous without 
materially altering its taste, colour or odour. This thickeniii<r 
disappears after some hours, rl wateiy infusion of this kind 
sweetened with sugar is a favourite and excellent demulcent in 
acute gonorrhoea. The dried fruit is the Bara-gokhru or 
great Gokhru ” of the shops, and a decoction of it is used 
when the fresh plant is not obtainable. In the Concan a 
ra m/dtk, OTj^strengt honing medicine ,” is made of the 

• Shakarg^,j or “ sugar store.” Poison in his mouthTe^amrs^ga^T ' 

His shrine is at Pak-pattan. or the Ferry of the Pure ; be died A H flfii 
mnety-fire years of age. Pak-pattan is in the Pai.ifih hJ ^ 
and Firuzpnr, in the Sutlej Valley. ^ ' between Bahwnlpur 
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powdered fruit with gki, sugar, and spices; it is taken Vith 
milk. 

Dr, Emerson has observed that the juice is used as a local 
application to aphthae. 

P. Murex must not be confounded with the great Gokhru or 
Ilasak of Mahometan medical writers, which is Xanthium 
Strumarimn, 

European writers upon Indian drugs bear evidence to the 
correctiiess of the native estimate of the medicinal value of 
Gokhru, and it has lately been introduced into European practice 
as a remedy for nocturnal seminal emissions, incontinence of 
urine and impotence. {PrcwUfionxi\ XVII., 381.) It has been 
given in an infusion of 1 oz. of the fruit to 1 pint of boiling 
distilled water, this quantity being taken daily. 

Description. — Aspreading, low succulent plant with oval, 
dentate, obtusely pointed leaves; pedicels axillaiy, 1 -flowered, 
shorter than the petiole, 1 to 2, or moi’c dark-brown glandular 
bodies situated near the axils; flowers yellow ; tube of corolla 
about 1 inch long ; fruit pendulous, about i an inch long, and 
4 inch in diameter at the base, 4-angled, with a straight 
spine at the base of each angular ridge ; above the spines is a 
narrow portion which is inserted into the D-cla^wed calyx ; 
when dry the fruit is corky, it is divided into two cells ; the 
seeds are elongated, narrow, and four iu number. The young 
braiiclK^s, petioles, undor-surfaco of leaves and immature cap- 
sules have a frosted appearance, which is due to the presence of 
numerous small, sessile, brilliant, crystalline, 4 to 5 -partite 
glands. The substance of the fruit consists, in great part, of 
dense fibro-vascular tissue, forming a kind of 4«winged nut ; 
the corky part consists of delicate cellular tissue ; when fresh 
it is green and succulent. The fresh plant has a peculiar dis- 
agreeable musky odour. Simple agitation of the young 
branches in water, without any crushing, produces a viscid 
mucilage lilce white of egg. We find from expeo^iment that 
the glandular crystalline bodies described above are the source 
of the mucilage ; if they are gently scraped from the undei- 
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©urfece of the leaf and mixed with water, the viscidity is at 
once produced. The mucilage has a faint peculiar taste, but is 
not disagreeable. 

Chemical composition . — The fruits contain a greenish-coloured 
fat, a small quantity of resin, and an alkaloid in the alcoholic 
extract. The mucilage separated by water is precipitattHl by 
acetate of load solution and alcohol, and in these respects 
resembles the mucilage of gum arabic. The ash of the air- 
dried fruit amounts to 5*43 per cent. 

Martynia diandra, Ofya:. Bot. Rep. 575, ‘^tiger’s daw ” 
or “dedl’s claw,” is a native of Mexico, but has become quite 
naturalized in India, majcing its appearance on waste ground 
during the rainy season. 

The plant is herbaceous, has large cordate leaves, and hand- 
some flowers like those of Sesame. The fruit is a green fleshy 
capsule which contains a hard, black, woody, wrinkled nut 
with two anterior hooks, having something the appearance of a 
beetle. The natives liken it to a scorpion, hence the names 
Vinchu and Vichhuld ; they suppose it to have a curative effect 
upon the sting of that reptile, the nut being rubbed down with 
water and applied to the injured part. It is sold in the shops. 


ACANTHACE^. 

HYGROPHILA SPINOSA, r.d«rf. 

Fig — Wight Ic., i. 449 ; Rlwedo., Hort. Mai. ii., t. 45. 
Hab.— Throughout India. The plant and seeds. 
reraacator.-TdmakhSra, Tflmakhana (Hind.), Kubakhdra 
(Bmj;.), Kolista, Kolsunda (Mar.), Ekharo (Guz.), Kulugolike, 

Kolavahke- <7a«.), Nirmulli (Tam.), Nirugobbi (Tel), Vayal- 
chulli (Mai). \ n j 

t ^^-“ThispIantbearstheSanskrit names 

of lks^ra.Eshura, Ikshugandha, and Kokildksha, “having 
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eyes like the Kokila, or Indian Cuckoo.'* The blue flowers are 
used in the Lakholi ceremony, which is an offering to Mahadeva 
of a lakh each (100,000) of the five grains ( ), and a lakh 

each of a number of different flowers. Counting these occupies 
the women of the house for about a month. As a medicine the 
Hindus consider iy. spinosa to be cooling, diuretic, and strengthen- 
ing ; the root, seeds, and ashes of the plant are in general use, 
and are prescribed in hepatic obstruction with dropsy, rheuma- 
tism, and urinary affections. The seeds are one of the Pancha- 
rija, or ‘^five seeds," the others being those of Celastrus, Fenu- 
greek, Ajwan, and Cumin. There are, however, several other 
sets of five seeds. Mahometan writers mention the use of the 
plant for the same purposes, and also its external application in 
rheumatism, but they notice more especially the use of the seeds 
as an aphrodisiac given either with sugar, milk or wine in doses 
of from one to three dirhems. Ainslie, speaking of this plant, 
say : — This root, which has got its Tamool name from growing 
near water, is supposed to have virtues similar to those of the 
Moollie-vayr [Solanmi indlcnm, Linn.) already mentioned. The 
plant is the BaheUscJmlU of Rheede, who tells us that on the 
Malabar Coast a decoction of the root is considered as diuretic 
and given in dropsical cases and gravelish affections ; the dose 
is about half a teacupful twice daily. The species in ques- 
tion is a native of the Western Coast of India, whence the 
root is brought across the peninsula to the medicine bazars of 
the Carnatic. Our article is called Katu-irki by the Cingalese." 
(Mat, Jjid., II., p. 236.) In the Pkarniacopceia of India several 
European contributors bear testimony to the diuretic properties 
of the plant, but no mention is made of the use of the seeds as 
an aphrodisiac and diuretic. In Bombay they are very gener- 
ally used and are to be found in every druggist's shop. 

Description. — Roots often biennial, tapering, with numer- 
ous rootlets; stems herbaceous, ascending or erect, ramous, 
jointed, a little flattened, hairy, from 2 to 3 feet high; branches 
opposite, like the stem, and also nearly erect ; leaves an exterior, 
opposite, sessile pair at each joint, within these and subalternate 
with the spines, several small ones in a verticel : all are linear- 



38 AOANTUICEM. 

lanceolate, margins often revolute, hairy, almost bristly, size 
various ; spines 6 in each verticel, between the leaves and flowers, 
awl-shaped, spreading and a little recurved; flowers verticelled, 
' numerous, sessile, large, of a bright blue ; bracts lanceolate, 
margins and outside bristly; calyx of two pairs of nearly equal 
leaflets, clothed with soft hair; corol 2-lipped, lips nearly equal; 
upper 2-parted, with the division emarginate, the under one 
3-parted, with the division also emarginate, in the under a 
coloured body like a large oblong anther; filaments connected 
at the base, second pair larger than usual in the genus ; anthers 
sagittate ; stigma subulate, involute, with a fissure on the upper 
side. (Roxh.) The seeds are small and flattish, of irregular form 
and brown colour, the largest of an inch long and broad. 
When placed in the mouth they immediately become coated 
with a large quantity of extremely tenacious mucilage, which 
adheres to the tongue and palate and is of rather agreeable 
flavour. 

Microscopic structure . — When a section of the seed is placed 
under the microscope with a drop of water tlie development of 
the mucus may be observed. It appears t(^ spring in filaments 
from the columnar cells of the testa; these spread rapidly in 
every direction and form a network which resembles tlio growth 
of some of the lower forms of alg;c; it does not dissolve when 
much water is added. 

Chemical composition, — The roots with the lower portion of 
the stems were air-dried, contused, and exhausted with 80 per 
cent alcohol. On concentrating the tincture, white cauliflower- 
like masses separated. After the whole of the alcohol had been 
evaporated off, the extract, which had a very strong acid 
reaction, was mixed with water and agitated with petroleum 
ether, then with ether, and finally, after having been 
rendered alkaline, re-agitated with ether. The petroleum ether 
solution on evaporation left a crystalline residue, partly in 
the form of white cauliflower-like nodules, and a crystalline 
deposit on the sides of the dish. Examined microscopically, 
both the nodules and the deposit were seen to consist of 
rod-shaped crystals. After repeated crystallization from 
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alcohol, and pressing the crystals between blotting paper, by 
which much colouring matter and a trace of oil was separated, 
the residue, which was nearly white, possessed the following 
properties : — On being heated between watch-glasses it melted 
into an amber-croloured fluid, and after the lapse of some hours 
the glasses were filled with a white, wool-like sublimate. In 
water the princijile was insoluble, and it was not acted upon by 
ammonia or dilute sodium hydrate. In concentrated sulphuric 
acid it dissolved with a yellow coloration, and on dilution the 
solution became milky. On gently heating the sulphuric acid 
solution and then diluting with water, a pinkish turbid fluid 
resulted; Avhen chloroform was agitated with this fluid it 
became coloured either pink, violet, greenish or even blue, the 
tint appearing to depend on the degree of heat applied to the acid 
solution before dilution with water. The principle dissolved 
in chloroform, and the solution when agitated with an equal 
volume of concentrate i sulphuric acid, failed to give the colour 
reaction in the chloroform layer for cholesterin, but the sulphuric 
acid stratum exhibited a very marked green fluorescence. 

Kvaporated to dryness Avith nitric acid a yellow residue was 
left, which, on the addition of ammonia, became of an orange- 
yellow colour, but Avithout any trace of redness. When the 
solid principle was evaporated to dryness with HCl and ferric 
chloride, it was difficult to say AA'Jiat colour the residue was. 
The test, however, applied as described by C. Ford [Slat/, Sperim. 
Af/ri. IfaL 18, o80), by first dissolving the principle in chloro- 
form, adding a little strong ferric chloride and concentrated 
hydrochloric acid, and evaporating to dryness, left a dark- 
coloured residue ; this, Avhen dry and cold, Avas treated with 
chloroform and gently warmed, when a fine violet-coloured 
solution Avas afforded. The acid ethereal extract contained 
yellow colouring matter and possessed an aromatic odour. The 
alkaline ethereal extract contained a principle which afforded in 
a marked degree alkaloidal reactions, but we failed to obtain 
any special colour tests. 

The seeds are glutinous, besides being mucilaginous. They 
contain 4 92 per cent, of nitrogen, which is equivalent to 31 T4 
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per c^t. of albuminoids, traces of UH alkdoid^ and 23 per oent. 
of a yellow fixed oil. The mucilage is not affected by feme 
chlorid^l^lumbic acetate, or by two volumes of alcohol, 

Commerce^^Theseein are kept by all druggists. Value Rs. 6 
per maund of 37^ IbS; The root is an article of commerce in 
Southern India ; elsewhere it is generally supplied by the 
herbalists. 

Several species of Strobilanthes yield stems as thick as a 
walking-stick and quite straight, which are used, like bamboos, 
in the construction of mud walls and fences. The aromatic 
flower spikes of some of these plants are used as a rustic 
medicine by the natives. The bark of 8. callosus, Nees, with an 
equal quantity of TJndi bark (fialophyllum inophyUum), is used 
in Western India as a fomentation in tenesmus ; the bark -juice, 
with an equal quantity of Maka- juice [EcUpta alba)^ boiled to 
one-half, is mixed with old Sesamum oil, a few peppercorns 
and ginger, heated and applied in parotitis ; equal parts of the 
juice of the flowers and of those of Randia dimetonim are used 
as an appKcation to bruises. 

The flower spikes of this plant resemble hops in shape and 
size, and are covered with a viscid resinous exudation called if^7, 
having a musky and resinous odour. 

BLEPHARIS EDULIS, Pers. 

Fig. — Rum. FI Lid., t. 42; Dellle FI. JFy.^ t. 33,/. 3. 
flab, — Punjab, Sind, Persia. The seeds. 

Vernacular. — JJtanjan (Lid. Bazars). 

History, Uses, &C. — Under the local name of Utanjau 
and the Persian name Anjurah, an Acanthaceous seed is sold in 
the Indian bazars. From an examination of the capsules 
which are sometimes found mixed with the seeds, there would 
appear to be little doubt that they are those of the plant placed 
at the head of this article. XJtanjan is a standard native remedy 
and is universally kept in the druggists’ shops. The author of 



(ftrfcfclie'Anjurah) gives us the f^dlhw- 
ing acoouiit M it, from which it would appear that the true 
Anjurah is the Urtica prima of Matthiolus {U. pi^ifera^ 
Linn.),* and that the seeds now in use in India have somehow 
come to take the place of the genuine a^jticle. He says : — 
“ Anjurah is a Persian word ; it is the Kariz of the Arabs> the 
Kumah of Shiraz, the Kajit of the Turks, the TJtanjan of the 
Indians, the Urtikparim of Latin writers, and the Harkitah of 
Gilan. The plant has numerous serrate leaves, which are armed 
with prickles, the stem is still more prickly ; when it comes in 
contact with the body it causes redness, burning, and itching. 
The flowers are yellow. The seeds smooth and shining, flattened, 
of a brownish colour, larger than those of Sesamum, and alto- 
gether not unlike linseed. They are the officinal part, and if 
good should be heavy and of a brown colour.’^ Medicinally 
they are considered to be attenuant, resolvent, diuretic, aphro- 
disiac, expectorant, and deobstruent.f 

Description. T-The Utanjan of the Indian shops consists 
of the seeds mixed with a variable proportion of broken pieces 
of the capsule and a few entire fruits. The latter are mitre- 
shaped, about of an inch long and y®^ broad, laterally 
compressed, sides furrowed, surface polished, of a chestnut 
colour; capsule 2-celled, 2-seeded; seeds heart-shaped, flat, 
covered with long, coarse hairs ; when soaked in water the hairs 
disintegrate and produce a large quantity of viscid mucilage. 

Microscopic structure * — Each hair is made up of several 
columnar cells, each of which contains a spiral fibre, which 
upon the solution of the cell wall uncoils and imparts an 
unusual stringiness to the mucilage. 

Chemical composition* — The bitter principle of the seeds is a 
white crystalline body soluble in water, amylic and ethylic 
alcohol, but insoluble in ether and petroleum ether. It gives 

The Roman Nettle, JJrlica prima, Matth. Valgr. v. 2, 469. It has 
brown polished seeds. 

t Corf. Dios, iv., 89. ircpi aKoKvtpivfSf also Galen ; they recommend it as 
an expectorant. 

III.-6 
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a reddish colour with sulphuric acid, green at the margin if 
impure, and is best distinguished by the fine violet colour its 
solutions impart when brought into contact with ferric salts. 
With H^SO^ and an agreeable odour of salic 3 dous 

acid is evolved. It is associated with a substance which 
reduces Fehling’s solution. Another white crystalline principle 
is present in the seeds which is not bitter, and does not give 
colour reactions with sulphuric acid and ferric salts. The 
latter crystals melted on the surface of heated mercury at 225^. 
I'he aqueous extract of the seeds contained much mucilage and 
vegetable albumen. The ash amounted to 7’1 per cent. 

Commerce, — XJtanjan is imported into Bombay from Egypt. 
Value Rs. 1 J per lb. In Sind and Northern India it is collected 
locally. 


ACANTHUS ILICIFOLIUS, Linn, 

Fig. — Rheede, TTort. Mai. ii., t. 48. Holly-leaved Acanthus 
(Eng.). 

Hab. — Sea Coasts of Malabar, Ceylon, and the Sunder- 
bunds. The plant and root. 

Vernacular, — Hdrkdchkanta {Ilind,^ Mdrdndi (Mar,), 

Moranna (^Ooa,), Paina-schulli (Mai,). 

History, Uses, &C. — Roxburgh states that the Sanskrit 
name of this plant is Harikasa, but we cannot find any plant 
bearing this name mentioned by Hindu medical writers. 

Ainslie calls the plant “ Holly-leaved Acanthus,’^ and says 
that Rheede mentions the use of the tender shoots and leaves 
ground small and soaked in wat6r as an application to snake- 
bites. Bontius commends its expectorant qualities. It is a 
plant in great request among the Siamese and Cochin-Chinese, 
and is called by the latter Cay-o-ro, who consider the roots to be 
cordial and attenuant, and useful in paralysis and asthma. 
{Flora, Cochin Chin,, Vol. II., p. 375.) In the Concan a decoc- 
tion of the plant with sugar-candy and cumin is given in 
dppepsia with acid eructations. In Goa the leaves which 
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abound in mucilage, are used as an emollient fomentation in 
rheumatism and neuralgia. 

Description. — A common shrub in and on the edges of 
salt or brackish lakes, marshes, &c. Roots ramous 5 stems many, 
erect ; branches few, bark smooth ; prickles stipulary, four-fold, 
short, but very sharp. Leaves opposite, short-petioled, oblong, 
scolloped, waved,, spinous, dentate, polished on both sides, 
of a firm texture, from four to six inches long, and about two 
broad. Spikes generally terminal, sometimes axillary, erect. 
Flowers solitary, opposite, large, blue, inodorous. Capsule 
oblong, ovate, smooth, size of an acorn, 2-celled, 2-valved, 
Seeds two in each cell, obliquely cordate, compressed. 
{Roxburgh), 

Chemicod composition^ — The powdered leaves yielded to ether 
a quantity of fatty matter coloured strongly with chlorophyll 
and some soft resins. Alcohol removed more resin, an organic 
acid, and a bitter alkaloid. The alkaloid gave a reddish-brown 
colour with sulphuric acid, and was precipitated from its 
solutions by the usual reagents, including the volatile and fixed 
alkalies. Some soluble saline matter was present in the 
extracts of the leaves,>and contributed largely to the 16*4 per 
cent, of total ash obtained from the air-dried leaves. 

BARLERIA PRIONITIS, Linn, 

Fig. — Rhxede, Hort, MaL ix,^ t, 41 ; Wight 452 ; Rumph, 
Herb, Amb. mi,^ 13. 

Uab. — Tropical India. The plant. 

Vernacular, — Jhinti, Katsareya (Ifiud.), Eantajati {Beng,)^ 
Vajradanti, Kalsunda, Pivala-koranta (Mar.), Shemmulli, Vara- 
mulli {Tam.), Mdlu-govinda (7fe/.),Kanta-8helio(G^a2j.), Goratige, 
Gorati (Can,), 

History, Uses, &C. — This small shrub Is the Kuranta, 
Kuruvaka or Kuravaka of the Hindu poets, who compare its 
yellow flowers to a flash of lightning. In the Gita Govinda the 
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jealous Radha pictures to herself the absent Hari binding them 
in the floating locks of the Gopis. Other Sanskrit names are 
Atnlana, Pitajhinta^ Mahasaha, and Kuruntaka. Though not 
mentioned, in the Nighantas, its medicinal properties appear to 
be very generally known ; it is the Coletta Veetla of Rheede, 
and the Hystrix fmtex of Rumphius. 

The natives apply the juice of the leaves to their feet in the 
rainy season to harden them, and thus prevent the maceration 
and cracking of the sole which would otherwise occur. Ainslie 
says that the juice of the leaves, which is slightly bitter and 
acid, is a favourite medicine of the Hindus of Lower India in 
those catarrhal affections of children which are accompanied 
with fever and much phlegm ; it is generally administered in a 
little honey or sugar and water in the quantity of two table- 
spoonfuls twice daily. {Materia Indiea^ II., p. 376.) 

In the Concan the dried bark is given in whooping coughs 
and 2 tolas of the juice of the fresh bark with milk in anasarca. 
Dr. Bidie observes that it actsas a diaphoretic and expect- 
orant. 

A paste is made of the root which is applied to disperse boils 
and glandular swellings, and a medicated oil, made by boiling 
the leaves and stems with sweet oil until all the water has been 
driven off, is used as a cleansing application to wounds. 

Description. — Stem short, erect; branches numerous, 
opposite, erect, round, smooth ; the whole plant two or three 
feet high. Thorns axillary, generally about four, straight, 
slender, sharp. Leaves opposite, decussate, short-petioled, 
oblong, somewhat waved, mucronate, smooth. Flowers axillary, 
generally solitary, sessile, large, yellow. Capsule conical, 
2-seeded, one seed in each cell. Root woody, perennial, with 
numerous lateral rigid rootlets, 

Ohemical composition . — With the exception of the large amount 
of a neutral and acid resin soluble in light petroleum ether, 
nothing of special interest was detected: there was no trace of 
‘any alkaloidal principle. 
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Barleria noctiflora^ Linn. Dr. Mootooswamy ^ays 
that in Tan j ore a decoction of this plant is a good adjunct to 
and substitute for human milk. 

The following plant is classed by the natives along with the 
Barlerias, of which B. cristata and several other species appear 
to be included by the Sanskrit names Kuruntaka, Kuruvaka, 
and Artagala. In Hindi Jhinti is a kind of general name 
for these plants, and in Marathi Koranta and Aboli. 

Crossandra undulaefolia, SalUh. Bot. Mag. 2186 ; 
Wight /(?., t. 461; Rheede, Sort. Mai. ix., 62, is a native of the 
Deccan Peninsula and Ceylon, and is much cultivated about 
Hindu temples in other parts of India, probably on account 
of the colour of the flowers, which is like that of the dress of the 
Bhikshu or penitent. The plant bears the synonym of Priya- 
darsha, ‘‘pleasant to look at,’^ and the flowers are much worn 
by Brahmin women in the hair. The capsules, which resemble 
grains of barley, are described in the Makhzan-el^Adwiya under 
the Arabic name of Asaba-el^usdl as highly aphrodisiac ; they 
afford much amusement to children from their peculiarity of 
suddenly bursting with a crack when moistened and projecting 
their seeds. 

Daedalacanthus roseus, a native of Western 

India, has tuberous, spindle-shaped roots, usually ten in 
number, as thick as a quill, several inches in length and covered 
by a dark-brown bark; leaves elliptic, glabrous, scabrous 
on the veins beneath ; spikes axillary-peduncled, imbricated ; 
bracts oval, somewhat wedge-shaped, acute, ciliated, with long 
hairs, reticulately veined ; tube of corolla very long and slender ; 
flowers deep blue, turning bright red as they fade. The root 
boiled in milk is a popular remedy for leucorrhoea ; dose one 
drachm. In the Southern Concan it is given to pregnant cattle 
to promote the growth of the foetus. The Marathi name is 
Dasamuli, “ having ten roots.'^ 

Neuracanthus sphaerostachyus, Daiz. Hook. lo. 
PI,, t. 835, is a native of Western India. It is pondered- and 
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made into a paste which is used to cure ringworm^ and the roots 
are administered in that form of indigestion in which fatty. or 
saponaceous grape-like masses are observed in the stools. They 
resemble Serpentaria in appearance, but may be distinguished 
by the thick covering of white, silky hairs upon the root stock. 
The roots have hardly any taste. The Marathi name is 
Ghosvel. 

ANDROGRAPHIS PANICULATA, 

Fig. — Bentl. and Trim., t. 197 ; Wight Ic., t, 518; Uheedt, 
Eoid. Mai. ix., t. 56. 

Hab.— Throughout India, wild or cultivated. The herb. 

Vernacular.— 'Kirya.t (EM.), Olen-kiraita (Mar.), Kdlmeg 
(Beng.), Sbirat-kncbcbi, Nila-vembu (Tam.), Nela-vemu (Tel), 
Nila-veppa (Mai.), Nela-bevinagida (Can.), Eryato (Guz.). 

History, Uses, &C. — Concerning this plant, Dutt 
(Eindu Mat. Med., p. 216) states that there is some doubt 
regarding its Sanskrit name. He says: — “A plant called 
Yavatiktfi, with synonyms of Mah^tikta, Sankhini, &c., is said 
by some to mean this herb, but the term Mahatikta, when 
occurring in Sanskrit prescriptions, is usually inteipreted as 
Melia e^pervirem, Sw.,* and Yavatikta has not been noted by me 
as having occurred in any prescription, so that I am inclined to 
think Andrographis panimlata was not used in Sanskrit medi- 
cine. The plant is well known in Bengal imder the name of 
Kalmeg, and is the principal ingredient of a domestic medicine 
called Alui, which is given to infants for the relief of griping, 
irregularity of the bowels, and loss of appetite.” It is prepared 
in the following manner:— Take equal parts of cumin, 
randhani (fruit of Carum Roxhurghianum) , aniseed, cloves^ 
capsules of greater cardamoms, and pound them thoroughly with 
the expre^ jmce of the leaves of the Kalmeg. The mass thus 
prepared is divided into small pills and dried in the sun. The 
dose is one pill rubbed down in human milk 

♦ Af. Azedarach, Linn. 



Ainslie speaks of the plant as having been brought to the 
southern parts of the Indian Peninsula from the Isle of 
France. 

Fliickiger and Ilanbury in their Tharmacographia point out 
that it has been wrongly supposed to be a constituent of the 
famous bitter tincture called by the Portuguese of India Droga 
amara. In the Pharmaccpceia of India it has been made official, 
and directions for making a compound infusion and compound 
tincture are given. Quite recently, under the name of Hakira, 
which appears to be a corruption of the Bengali word aki or 
akh a preparation of the drug has been advertised in England 
as a substitute for quinine. The herb is very common in shady 
situations as a weed of cultivation, and is much used by the natives 
as a domestic remedy for fever in combination with aromatics, 
especially with lemon-grass. The dose of the dried leaves is 
about ten grains combined with twenty grains of black pepper. 

In the Concan, Kirait, Ginger, and Dikamali are given in fever, 
and the fresh juice with black pepper, rock salt, and Asafeetida 
in colic. In the chronic febrile condition known as Banktap^ 
Kirait, Ginger, Picrorhiza root, w^ild dates, and Conessi bark are 
infused and given with honey every morning. A. CChioides 
NeeSy is said to have similar medicinal properties ; it is the 
Peetumha of Eheede (ix., 46), who says that the juice is 
given in fever. Haplanthus verticillaris, Nees, and 
H. tentaculatus, Nees, bear the name of Kala-kirait 
n Western India, and are used medicinally. The Hindi 
lame for these two plants is Kastula and the Marathi 
Thinkara, 

* The name Kiryat is loosely applied to many bitter drugs. 
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Description.— Annual, 1 to 3 feet; stem quadrangular, 
pointed, smooth; leaves opposite, on short petioles, lanceolate, 
entire upper surface dark-green and shining, under surface paler 
and hnely granular : they vary much in size, but the larger are 
usually about 3 inches in length and 1 inch in breadth ; calyx 
deeply 5-cleft ; corolla bilabiate ; lips linear, reflected, upper 
one 3-toothed, lower one 2-toothed ; flowers remote, alternate, 
on long petioles, downy, rose-coloured, or white streaked with 
purple ; capsules erect, somewhat cylindrical ; seeds 3 to 4 in 
each; root fusiform, simple, woody, with numerous fine 
radicles, 

Chemical compomUon. — According to the authors of the 
Pharmacographia : — The aqueous infusion of the herb exhibits 
a slight acid reaction and has an intensely bitter taste, which 
appears due to an indifferent, non-basic principle, for the usual 
reagents do not indicate the presence of an alkaloid. Tannic 
acid, on the other hand, produces an abundant precipitate, a 
compound of itself with the bitter principle. The infusion is 
but little altered by the salts of iron ; it contains a considerable 
quantity of chloride of sodium.’^ 

Commerce, — A, paniculata is not an article of commerce, but 
the fresh plant is sold by the herbalists and gardeners. 


JUSTICIA. 

Several species of Justiciaare reputed to be medicinal amongst 
the peasantry, 

Justicia Gendarussa, Linn.<, /., is the Vedakodi of 
Rheede {Hort, Mai, ix., t, 42), who says that the juice with 
mustard is used as an emetic in asthma, and a bath of the leaves 
in rheumatism. According to Louvet, it is emetic and very 
efficient in the colic of children. In Reunion it is called 

Ouerit petit coUqueJ* 

Description. — In gardens it is usually seen in a stunted 
form, as it is kept closely cut ; the young shoots have a smooth 
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green or purple bark ; from the joints, which are somewhat 
tumid, spring secondary shoots. The leaves are opposite, short- 
petioled, lanceolar, obtuse, frequently a little scolloped, smooth; 
nerve and veins purple, or green, according to the variety, from 
3 to 6 inches long, and i to 1 inch broad; spikes terminal, erect; 
flowers dirty white, spotted with purple. The odour of the 
plant when crushed is ferny, the taste peculiar, and not dis- 
agreeable. 

Justicia procumbens, Linn, Wight, Ic., t, 1539, a 
native of the South Deccan and Ceylon. [ Vern, — Ghati-pitpapra 
(Mar.), Nereipoottie (Tam.)'] is a small plant, very abundant 
in the rainy season. The whole herb is gathered when in flower 
and dried. It has a faintly bitter disagreeable taste, and is used 
as a substitute for Fumaria, the true Pit-p5pr5. According to 
Ainslie the juice of the leaves is squeezed into the eye in cases of 
ophthalmia (II. 246). 

Description. — Stem procumbent, diffuse; loaves lanceo- 
late-elliptic or rounded, glabrous or sparingly hairy; spikes 
compressed, slender ; calycine segments lanceolate, membranous 
on the margin, minutelj’' ciliated; bracts of the same shape and 
shorter than the calyx ; flowers small, pale purple ; root slender, 
woody, straight, with numerous slender stems spreading 
from the crown. The bitterness of the plant is due to an 
alkaloid. 

Justicia picta, Boxh. Bheede, JELort. Mai. n., t. 60; Bot. 
Mag., t. 1870, a well-known garden shrub, is used medicinally 
in the same manner as Adhatoda Vasica. The variegated variety 
is called ^ White Adulsa,’ and the dark-leaved kind 'Black 
Adulsa'; the first is, according to Rumphius (vi,, 35), used 
pounded with the milk of the cocoanut to reduce swellings. 
Loureiro states that the leaves are emollient and resolvent, and 
notices their use as a cataplasm to inflamed breasts caused by 
obstruction to the flow of milk. 

Justicia Ecbolium, now Ecbolium Linneanum 
Kurz. Wall. PI. As. Bar. m., 1. 108 ; Bot. Mag., t. 1847, is a small 
m.--7 
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shrut), the roots of which have a reputation in the Concan in 
jaundice and menorrhagia. Rheede {Ilort. MaL //., 20) notices 
the use of the whole plant in gouty affections and dysuria. 

Description. — Stems several, straight, jointed, and 
swelled above the joints ; woody and round below, quadrangular 
and tender above; leaves elliptic-oblong, attenuated at both 
ends, pubescent, or glabrous ; spikes terminal, tetragonal ; bracts 
oval, quite entire, ciliated, mucronate, as long as the capsule; 
flowers azure-coloured ; capsule half an inch long, 2-seeded, 

ADHATODA VASICA, 

Fig. — Tjarn, III., t. 12,./'. 1 ; Bot. Macj., t. 861 ; Griff. Ic. PL 
A»., t. 424 ; Rheede Ilort. MaL ix., t. 43. Malabar nut tree [Eng.) 

Hab. — India, from the Punjab and Assam to Ceylon. The 
leaves, root, and flowers. 

Vernmular . — Ariisa, Eds, Bdnsa [Hind.]., Addlsa {Mar.), 
Bakas (Beng.), Adulso, Bansa (Guz.), Adatodai [Tam.), Addas- 
aram [TeL), Ata-lotakam [MaL), Addsala, Adusoge [Can.). 

History, Uses, &C. — This shrub has a considerable repu- 
tation all over India as an expectorant and antispasmodic, and 
is largely prescribed in consumption and other chest affections 
attended with cough and hectic fever. Sanskrit writers call 
it Vasaka, Vansa, Vrisha, Sinha-mukhi ^4ion-mouthed” Sinha- 
parni ^lion-leaved,’’ and Atarusha, Atarusha or Atardshaka, 
and direct the fresh juice of the leaves to be given in doses of one 
told (180 grs.), with the addition of honey and long pepper, in 
cough. Dutt, in his Hindu Materia Medica, gives several com- 
pound preparations of the drug extracted from Sarangadhara 
and the Bhavaprakasa, and remarks that there is a saying that 
no man suffering from phthisis need despair as long as the 
Vasaka plant exists. In the Nighantas it is described as 
removing phlegm, bile, and impurities of the blood, a remedy for 
asthma, cough, fever, vomiting, gonorrhcea, leprosy, and 
phthisis. Persian writers upon Indian Materia Medica notice 
the plant under its Hindustani name of Ardsa. The author of 
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tl]^e Makhzan-el-Adtviya describes it correctly, and says th&t the 
wood is used to make toothpicks and gunpowder. Medicinally 
the flowers are useful in hectic, heat of blood, and gonorrhoea, 
the root in cough, asthma, febrile disturbances, and gonorrhoea; 
the fruit is sometimes hung round the necks of children to 
keep them from catching cold. Ainslie states that In 
Ceylon, the Malabar nut tree is said to grow to the height of 
fourteen or fifteen feet, and is there called Wanapala. The 
flowers, leaves, and. root, but especially the first, are supposed to 
possess antispasmodic qualities; and are prescribed in certain 
cases of asthma, and to prevent the return of rigor in intermit- 
tent fever ; they arc bitterish and sub-aromatic, and are adminis- 
tered in infusion and electuary. In the last mentioned form 
the flowers are given to the quantity of about a teaspoonful 
twice daily.’^ (Mat, lad., II., p. 3.) Roxburgh remarks that 
the wood is well fitted for making charcoal for gunpowder. 
Strong testimony in favour of the remedial properties of the 
drug was furnished to the authors of the Phannacopceia of India 
by Drs. Jackson and Dutt, who employed it with marked 
success in. chronic bronchitis, asthma, and otho^ pulmonary 
and catarrhal affections. Cases illustrative of its effects in 
catarrh, bronchitis, and phthisis have been published by Mr. O. 
C. Dutt. {Indian A/mak of Med. ScL, 1865, Vol. X., p. 156.) 
In Bengal the leaves are smoked in asthma ; good evidence of 
their value when thus used has been collected by Dr. G. Watt 
in the Diet, of the Economic Products of IndiaJ' Dr. Watt has 
also brought to notice the use of Adluitoda leaves in rice cul- 
tivation in the Sutlej Valley. The fresh leaves are scattered 
over recently flooded fields prepared for the rice crop, and the 
native cultivators say that they not only act as a manure, but 
also as a poison to kill the aquatic weeds that otherwise would 
injure the rice. Experiments conducted by us show that the 
infusion acts upon the cells of these plants in the same manner 
as certain chemical reagents, by contracting, their contents and 
causing their disintegration; it also proves poisonous to any 
animalcules, frogs, leeches, &c., present in the water ; on the 
higher animals the leaves do not have this effect. 
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Description. — A small tree or large shrub, flowering 
in the cold season ; trunk straight ; bark pretty smooth, ash- 
eoloured ; branches sub-erect, with bark like that of the trunk, 
but smoother ; leaves opposite, short petioled, broad lanceolar, 
long, taper-pointed, smooth on both sides, about 5 to 6 inches 
long and broad; spikes from the exterior axils, solitary, 
long-peduncled, the whole end of the branchlet forming a leafy 
panicle, flower-bearing portion short, and covered with large 
bracts; flowers opposite, large, white, with small ferruginous 
dots, the lower part of both lips streaked with purple ; bracts 


3-fold, opposite, 1 -flowered, exterior one of the three, large, 
ovate, obscurely 5-nerved interior pair much smaller, end sub- 
lanceolate, all are permanent ; calyx 5-parted to the base, divi- 
sions nearly equal ; corolla ringent, tube short, throat ample, 
upper lip vaulted, emarginate, lower lip broad and deeply 
3-parted, both streaked with purple; fllaments long, resting 
under the vault of the upper lip; anthers twin. (i2o.r5.) 

Chemical cowpositiow.— -The powdered leaves have a light 
green colour with a strong peculiar odour and a bitter taste. 
One of us has published the following report of a chemical 
examination: "Soaked in water and then boiled, the powder 
afforded 34 per cent, of a reddish-brown extract having the 
characteristic properties of the leaves. Incinerated at a low red 
heat 17 per cent, of ash was left. A remarkable alkaUnity per- 
vaded the drug, which was noticeable in the cold aqueous infu- 
sion, in the distillate obtained by boiling with water, and in the 
fumes given off when burning; the leaves when smoked in a 
pipe produced no narcotic effect; the cHef result of the smoking 
was the evolution of much ammoniacal vapour among other 
products of combustion, and to the inhalation of this vapour is 
probably due the efiScacy of the leaves in the relief of asthma. 
A well-defined aUtaloid appears to be the most important cohr 
stituent; it constitutes the bitter principle, and to all intents 
and purposes is the active principle. It occurs in white trans- 
parent crystals ^longing to the square prismatic 6ystem,with- 
out any odour, but wi% a decidedly bitter taste. It is soluble 
m water with an alkahne reaction, and in ether, but more so in 
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alcohol. It readily forms salts with sulphuric, hydrochloric, 
nitric, and acetic acids ; these salts are crystalline, and their 
solutions may be evaporated without apparent decomposition. It 
is precipitated by potassio-mercuric iodide, iodine in potassium 
iodide, tannin, and Nessler’s reagents. A solution of the sul- 
phate, observed in a Laurent’s polariscope, possessed a slight 
right-handed rotation. Heated on platinum foil it fused to a 
yellowish and then to a fine red mass, which afterwards black- 
ened and decomposed. Distilled with strong potash it yielded 
an oily body resembling chinoline, together with ammonia and 
other volatile bases. I propose to call this alkaloid Vasicine,^ 
after the Sanskrit name of the plant. In a proximate analysis 
of the leaves, petroleum ether was first used to remove the 
volatile oil, or stearopten, which formed one of the odorous 
principles. Ether was then employed to extract chlorophyll, 
wax, resins, and a small quantity of alkaloid. The alcoholic 
extract was the most interesting, as it contained most of the 
alkaloid in neutral combination with an organic acid. This 
extract was of a reddish colour when concentrated, and some soft 
resin was separated by treatment with water ; the aqueous solu- 
tion evaporated spontaneously fell into a mass of crystals exhi- 
biting right-angled ramifications. On adding neutral acetate 
of lead to some of the solution, nearly all the colouring matter 
was removed as an orange precipitate, and an almost pure solu- 
tion of the acetate of the alkaloid was left in the filtrate. 

The organic acid, presumably the colouring agent of the 
leaves, when liberated from its lead salt by sulphuretted hy- 
drogen, had an acid reaction, was soluble in water and spirit, 
and gave a dark olive-green colour with ferric chloride. The 
colouring matter was intensified by the addition of the fixed and 
volatile alkalies, and was not immediately precipitated by the 
mineral acids. Its lead salt after gentle ignition left 28 3 per 
cent, of oxide. I would suggest for this organic body the name 
of ^^AdhcUodic Acid,^^ after the South Indian name of the plant. 
The occurrence of this organic acid and the alkaloid in the 
aqueous solution of the alcoholic extract would indicate their 
natural existence in a state of combination, so that adhatodate 
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of vasicine has scientific claims to be regarded as the active 
principle of the leaves of A. Vasica. The analysis of the leaves 
reveals certain principles resembling those found in tobacco, as, 
for instance, an odorous volatile principle, an alkaloid, but not 
volatile like nicotine, one or more organic acids, sugar, mucilage, 
and a large percentage of mineral salts. The leaves of 
Adhatoda submitted to dry distillation evolved substances similar 
to tobacco under the same conditions. At first water condensed, 
and an intolerable odour arose from a yellow oily liquid which 
followed. Then a brown oily substance came over, associated 
with the pimgent vapour of ammonia ; and finally a thick brown 
semi-crystalline solid was driven from the retort to the coii- 
densor. These products were all strongly alkaline. The folio w- 


ing table gives the results of the proximate 
leaves 

Volatile odorous principle 

Chlorophyll, fat, -ream^, and alkaloid ex- 
tracted by ether 

Adhatodate of vasicine, resin, and sugar 

extracted by alcohol 

Gum 

analysis of the 

. 0-20 
j 8-20 

j 12-50 

Colouring matter, precipitated by lead . . . 

O Oi 

4-83 

Other organic matters and salts extracted 
by water 

j - 10-38 

Extracted by soda solution 

4-72 

Residue organic 

40-71 

„ inorganic 

9-59 

Moisture and loss 

10-00 

The ash was constituted as follows : — 

Soluble in water 

100-00 

23-38 

Soluble in acid 

75-12 

Residue 

1-50 

100-00 


The portion soluble in water was alkaline, and contained 
chlorides and sulphates. {Pharm. Jour., April 7th, 1888.) 
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Commerce . — The dried flowering branches are sold in the 
shops. Value, Es. 3^ per maund of 37i lbs. 

RHINACANTHUS COMMUNIS, Neeso 

Fig. — Bot. Mag,y t, 325; Bheede^ Bort, Mai, ix,, t, 69. 

Hab. — Deccan Peninsula, Ceylon. Cultivated throughout 
India. The leaves and root. 

Vernacular, — Palak-juhi (Hind.), Joi-pani (Beng.), Gajkarni 
(Mar.), Naga-malli (Tam.), N^gamalle (Tel.), Puzhuk-kolli, 
Pushpa-kedal (Mai.), Naga-mallige (Can.), Gachkaran (Ouz,). 

History, Uses, &C. — Indian works on Materia Medica 
give various prescriptions for the use of the juice of the leaves, 
and the root bark of this plant as a remedy for the affection 
of the skin known to Europeans in India as Dhobie’s itch, 
Jfalabar itch, &c. (Tinea circmata tropica.) Whichever part 
of the plant may be used, it is directed to bo made into a paste 
with lime juice or \\nth aromatics, and applied for several suc- 
cessive days to the affected place. Native testimony in favour of 
its efficacy is very strong. (Confer. Makhzan-el-Adiviya, article 
^'Palak-Juhi.'') Ainslie, speaking of the Justicia nasida, Linn., 
says: — “This root fresh, when bruised and mixed with lime 
j uice, is considered as a sovereign application for ringworms 
and other cutaneous affections ; the leaves are also employed 
for the same purposes. The plant is the PulcoUi, also PeelcolU, 
of the Borf. Mai. (IX., p. 135, t. 69). I have taken the liberty 
of giving it the English name of Nagamullie, by which it is 
universally known in Lower India.'' (Mat. Ind., II., p. 216.) 
Roxburgh in his Flora Indica (I., p. 121) states that be- 
sides its use as a remedy for ringworm, TnilV boiled on the 
roots is reckoned by the Indian physicians aphrodisiacal ; the 
roots, he also says, are used for the bite of poisonous snakes, 
hence the Telinga and Tamul name Naga-mulli, or Jasmine of 
the Cobra-di-capello. R. communis is very common in gardens 
and grows wild upon the Western Ghauts. Roxburgh gives 
ITiithikaparni as the Sanskrit name, but this name is applied by 
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BIndu writers to a kind of Jaamind* Xiatterly^ under the name 
of Tong-pang^chongy Rhinacanthus has found considerable favour 
in Europe as a remedy for chronic eczema and some other skin 
affections of a similar character. An extract of the plant 
appears to be the best preparation. 

Description. — A thin shrub, about 5 feet in height. 
Root woody, ramous ; stems many, erect, ramous, the old woody 
parts round, and covered with pretty smooth, ash-coloured bark, 
the tender branches and young shoots jointed, smooth, and 
obscurely 6-sided ; leaves opposite, petioled, broad-lanceolate, 
point obtuse, above smooth, below a little downy, entire, from 
2 to 4 inches long and from 1 to 2 broad ; panicles corjTnbiform, 
axillary, and terminal, always 3-cleft, as also the sub-divisions ; 
peduncles and pedicels short, round, a little downy ; bracts 
minute; flowers small, white; corol with along, slender com- 
pressed tube, under lip broad, 3-cleft, upper lip erect, linear 
sides reflected, apex bi£d; nectary, a deaby ring surrounding 
the base of the germ; anthers without the tube, twin, 

The leaves when chewed have a pungent taste something like 
cassia bark ; their odour when crushed is disagreeable. 

Chemical composition,— ledoorius has analysed the root in the 
Dorpat Laboratory, finding in it 13-51 per cent, of ash and J*87 
per cent, of Rhinacunthin, a quinone-like body, besides the 
ordinary constituents of plants. 

Rhinacanthin is a dull cherry-red resinous substance, which 
contains no nitrogen, and does not reduce copper solution. It 
seems to be related to chrysophanic and frangulic acids. Two 
ultimate analyses gave a mean of carbon 67*55 per cent., hydro- 
gen 7-36 per cent. The formula corresponds with 

67*20 C and 7*20 H. Its presence in the plant is said to be 
limited to certain intercellular spaces occurring in the bark, 
the cellular tissue of this part appearing to be filled with an 
intensely red substance, supposed to consist of a compound of 
rhinacanthin with an alkali. It is obtained by exhaustion of the 
powdered root fibres with absolute alcohol. Rhinacanthin has 
the peculiarity of forming with bases beautiful red compounds 
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that are easily decomposed by certain neutral solvents, such as 
petroleum spirit, which dissolves the rhinacanthin and assumes 
a yellow colour. {Pharm, Zeifck, f, Russia Feb. 1881; Year 
Book of Phann,, 1881, p. 197.) 


VERBENACE^. 

LIPPIA NODIFLORA. 

Fig.— JFir/kf II/., t. 173 b,f (f. 2, and 1403;, Sibf/i. FI. 
Gr., 1. 003; Lam. III., f. 17. 

Hab. — Throughout India and Ceylon. The herb. 

VerHacnIar. — Bukkan (Tliud.), Bhui-okra {Ben(j.), Eatolia, 
Vakkaii Ratavalio Poddtalai ( Bokenaku 

{Tel.). 

History, Uses, &C. — According to Ainslie, the Sanskrit 
name is Vasira, but the Nighantas do not mention any plant 
bearing this name, with the synonym of Vasuka occurs, 

howeyer, in Sanskrit literature, as the name of a plant. L. 
^mdifiora is considered by the Hindus to be febrifuge and 
diuretic, and is administered in gonorrhoea combined with 
cumin seed. Locally it is applied in the form of paste to 
promote suppuration. The author of the Makhzan-eUAdwiya 
describes it under the name of Bukkan as hot and dry ; he states 
that an infusion is useful in the febrile stage of colds, and 
that it is diuretic and useful in lithiasis. A poultice composed 
of the fresh plant is a good maturant for boils. 

Ainslie has the following notice of it : “ The tender stalks 
and leaves, which are in a slight degree bitter, the native practi- 
tioners prescribe, when toasted, in infusion, in cases of children’s 
indigestions, to the extent of two ounces twice daily ; it is also 
sometimes ordered as a drink for women after lying-in. The 
plant is a native of Southern Italy and Sicily, as well as India, 
and has at different times had very different appellations bestowed 

111.-8 
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on it, it being the Blairia nodiflora of Gaertner, the Zapania 
nodiflora of Lamarck, and the Vervena capitaia of For- 
skahl. The stem is herbaceous, creeping, from 3 inches to a 
foot in length, sub-divided, rounded, marked with lines, and 
smooth. The spike is terminating, roundish, composed of small 
w'hitish or rose-coloured flowers; it has two seeds, roundish, 
flatter on one side than the other.^’ [Materia Indica, Vol. II., 
p. 313.) 

VERBENA OFFICINALIS, Linn. 

Fig. — Hayne PL Off\ 5, t. 42; Sweet Brit. FI. Qard. m., 
t. 202. Vervain [Eng.), Verveiue, Horbe sacrfe 

HlaL. — Himalaya, Bengal Plain, and Persia. The herb. 

Vernacular^ — Pamdkh (Hind.), F^ristariun or Bdristariun 
(Ind. Bazars). 

History, Uses, &c . — Vervain is the iT€piarT€p(u>v ort 
n€pi 0 T€piop of the Greeks; the word signifies ‘^a dovecote,’’ and 
the plant was so named because doves w^ere supposed to be 
particularly fond of it. It was also called lepo^ordprj or ** holy 
wort, ” because it was used in sacrifices, purifications, and as an 
amulet. Dioscorides states that the leaves of the Verbena 
have a reputation as a local sedative and vulnerary. Pliny 
(25,59) says: — ‘‘Among the Romans there is no plant that 
enjoys a more extended renown than Hierabotane, known to 
some persons as Peristerion, and among us more generally as 
Verbenaca. It is this plant that we have already mentioned 
(22, 3) as being borne in the hands of envoys when treating 
with the enemy, with this that the temple of Jupiter is cleansed, 
with this that houses are purified and due expiation made. 
There are two varieties of it : the one, that is thickly covered 
with leaves (V. supina) is thought to be the female plant ; that 
with fewer leaves ( V. officinalk), the male.” Pliny then notices 
the ridiculous superstitions of the Magi in reference to the 
plant, and remarks that the plant bruised in wine is used as 
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a remedy for the stings of serpents. De Gubernatis states 
that Verbena was held in much the same estimation among the 
Romans as Kusa grass and the Tnlasi plant among the Hindus. 
It bore numerous synonyms, such as Tears of Isis, Tears of 
Juno, Mercury’s Blood, Demetria, Cerealis, &c. In the Middle 
Ages Verbena was held in high estimation by the Christian 
priesthood. Piperno (Be Magicis Afectibm^ Napoli, 1635) 
states, on the authority of Savonarola, that Verbena manducata 
non permittit per septem dies coitum ” It was considered 
to be a purifying herb which enforced chastit3^ In Sicily 
it is *used as a charm to cure diseases at the present day along 
with fennel. The following is the prayer used in curing 
polypus with it : — 

Zibtu, Lucia, non lacrimari, 

Scimii lii lu me ortii (come into my f^ardeii) 

Scippa pampiiii di brivina e fiiioccliiu 
(Gather the leaves of Verbena and fennel) 

Ocu li to mfino la chiantasti (thou hast planted it), 

(3cu li bo pedi la scarpisasb (thou hast trodden upon it) ; 

La testa di lu purpu (polypus) cci scacciasti, 

S’iddu e sangu sfissira (will melt away) 

S'iddu e purpu a mori va. 

The exerciser then makes three signs of the cross on the 
polypus with a clove of garlic. In some parts of Piedmont 
the people believe that rubbing the palm of the hand at sunset 
with Verbena will ensure the goodwill of the first person whose 
hand they grasp. 

In England Vervain (ferfaen) was used by the Druids in 
their sacred rites, and was gathered by them with much the 
same ceremonies as the mistletoe. In Egypt it was sacred to 
Isis. In Europe it has been extolled as a remedy for most 
diseases, but is now generally considered to have only slighc 
febrifuge and astringent properties. Quite recently G. Ricci 
(io SpeHufiBhitcble^ 1890, Vol. LX VI,, p, 483) has again drawn 
attention to the plant, which he states has febrifuge properties. 
The root is still sometimes worn as a necklace against the king’s 
evil by the peasantry. 
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Mahometan physicians describe Verbena under the Arabic 
name of Bai-el-hamam ) or as Firistariun or Bdris- 

tariun corruptions of the Greek irepiorepiov. They state that it 
is tonic and astringent, useful in paralysis and amenorrhoea, 
and that a plaster of the leaves promotes the healing of wounds. 
An ointment is recommended for swellings of the womb, and a 
vinegar in skin diseases. In Persia it is called Gao-mashang 
and Div-mashang ** fairies pea/’ According to Stewart, it is 
used as a tonic and febrifuge in the Punjab. In Cochin-China 
it is known as Co-roi-ngita^ and is considered useful in nervous 
complaints and as a doobstrucnt in dropsy. (Loiirriro^ Flor. 
Coch Chin, p. 27.) 


Callicarpa lanata, Bedd, Anai /V. 21,/ fi; 
Wight III, t. 173 /;, /. 3, and Ic„ L 14S0 ; Bherde, Horf. Mai 
ii\, t, 60, is a tree of the Deccan Peninsula, the Cirenvs, and 


Ceylon, which, though not noticed by Sanskrit niedicaJ writers, 
has a popular reputation on account of its iniicihiginous and 
emollient properties. It is also subaromatic and bitter, Rhccde 
states that the leaves boiled in milk arc used as a wash for 


aphthae of the mouth, and that the bark and root boiled in' 
water yield a decoction which is used to lessen febrile heat and 
remove hepatic obsti-uction and herpetic eruptions. Ainslie 
records the use of the plant as an emollient by theJavanc.se and 
as a diuretic by the Malays. Dr. G. Watt (Dicf. Econ. Prod, 
hid.) on the authority of Dr. Trimen, states that the leaves 
roots, and bark arc used by the natives of Ceylon in skin diseases! 
6. hrata is from 20 to 40 feet in height, the young branches are 
cinnarnoneous, shaggy and woolly, the leaves 4 to 8 inches Ion-- 
ovate lanceolate, stellately tomentose beneath ; if the tomentum Is 
removed numerous oil glands are visible. Both leaves and bark 
are hmtly aromatic and bitterish, andafford much mucilage when 
boilel. The vernacular names arc Bastra (Eiml.), Masandari 
Ben;), Koat-komal {Tam,.), Iswar. Meras, Tondi-karavati 
(Afai.), Tondi-teragam (.¥«;.). Rheede states that the 
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TECTONA GRANDIS, Linn, f. 

— Roxb, Cor, PI, 1 , 10 , t, 6 ; Brand For, Fl,f 354 , 
L 44 ; Bedd, FI, 8yh\, t, 250 ; Bheede Hort. Mai. ix,, t, 27. 
Teak tree {Eng,), 

Hab.— W. Deccan Peninsula*, Central India, Burmah. 
The wood, fruit, and tar. 

Vernacular,^^di^^xi [Hind,), Segun (Beng,), S^g, Sagw^n 
{Mar,), Tekku-marain {Tam,), Teku-manu {Tel,), Tegu {Can,), 
Sagach {Guz,), 

History, Uses, &C. — The teak tree is the Sdka of 
Sanskrit writers and the Saj of Arabic and Persian books on 
Incliau Materia Modica. The natives recommend a plaster of 
the powdered wood in bilious headaches and for the dispersion 
of inflammatory swellings ; taken internally in doses of 90 to 
200 grains it is said to be beneficial in dyspepsia with burning 
pain in the stomach arising from an overflow of bile, also as a 
vermifuge. The charred wood quenched in Poppy juice* 
and reduced to a smooth paste is aj)plied to swellings of the 
eyelids, and is thought to strengthen the sight. The bark is 
used as an astringent, and the oil of the nuts, which is thick 
and has an agreeable odour, is used for making the hair 
grow and removing itchiness of the skin. { MaMza/i-el-Adniga, 
article ‘"Saj.”) Rhoedc states that from the young leaves a 
purple dye is prepared. This colour is due to the reaction of 
alkalies upon a crimson body, soluble in ether, which is contained 
in the leaves ; it forms soluble compounds with lead and baryta. 

Endlicher states that the flowers are diuretic ; this is confirmed 
by Gibson, who says that the seeds have a similar property ; in 
two cases he savv marked diuresis follow the application of an 
epithem of the bruised fruit to the pubes. In the Pharmacopoeia 

* The word used in the Makhzan is Mimitha, an Arabic name for the 
Argemone of the Greeks and Romans. Two kinds of Mdmitha are described 
by Arabic and Persian writers— one with red flowers, the other with yellow. 
(Oonf. Dios, ii-, 16S| 169.) In India Argemone mexicana is used for 
Hamitha. 
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of India a paste made from the powdered wood is said to allay 
the pain and inflammation caused by handling the Burmese 
black varnish which is obtained from MelanorrhcBa usitatusima. 
Col. Burney {Journ, Adat, Soc, of Bengal^ Vol. I., p. 170) has 
published some interesting remarks on its use. A tar is 
extracted from the wood, which is used as an application to the 
sores of draught cattle to prevent maggots breeding. As a rule 
white ants will not touch teakwood, and the use of teakwood 
tar has been suggested as a remedy against these destructhe 
pests. The wood is also not easily affected when exposed to 
damp weather, and baskets for holding orchids are commonly 
made of teak in Burmah ; while orchids are also preferably 
mounted on teak blocks. 

At a meeting of the Nilgiri Natural History Society in 1887, 
Mr. Lawson showed a specimen of a whitish mineral substance 
found in a teak tree growing in the Government Plantation at 
Nilambur. This peculiar secretion is not altogether unknown 
to oflEicers in the Forest Department, and its composition has on 
more than one occasion been investigated by chemists. 

In 1870 the fact of calcareous masses occurring in timber 
was brought to the notice of the Asiatic Society of Bengal by 
Mr. R, V. Stoney, who stated (rule P. A. S. B., May 1870, 
p. 135) that many trees in Orissa had pieces of limestone or cal- 
careous tufa in their fissures, but principally Asan (Terminalia 
tomentosa, W. and A.), Swarm (Zizyphm rugosay Lam.), Sissu 
( Balhergia Sissu, Boxb.), and Abnus (Diospyros mehnoxylon, 
Roxb.). 

In 1880 Mr. V. Ball, in making a geological survey in the 
Central Provinces, met with this concretion, and thus alludes to 
it in his “ Jungle Life in India “ Some white marks on the cut 
stumps of an Asan tree caught my eye, and these on examina- 
tion proved to be sections or laminae of calcareous matter which 
alternated with the ordinary rings of woody growth. The rocks 
about were gneisses and schists, and I could discover nothing in 
the soil to account for the peculiarity. In some cases irregularly 
diiaped pieces seven inches long by two inches thick were 
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met in the tmnks at a height of about six feet from the ground. 
By the natives the lime is burnt and used for chewing with pan. 
On examination it was found there was no structure in these 
masses, which would justify a conclusion that they had been 
formed by insects. Some included portions of decayed wood 
and seemed to be cemented together by the lime.’' 

Major-General Morgan, late Deputy Conservator of Forests, 
Madras, speaks of it in the following terms in bis Forestry of 
Sotithern India ” .* It is a curious tact that in the Wynaad 
though there is no free lime in the soil, yet Teak ( Tectona gran^ 
dis) and Blackwood {Dalbergia latifolia), if wounded near the 
ground, contrive to absorb large quantities of lime. It may be 
seen encrusting the tree on the surface as far as four feet in 
height, from three inches to a foot in width, and two or three 
inches in thickness. The lime is so hard that it destroys cir- 
cular saws, and the Carumburs use it for chewing with betel.” 

Description. — Trunk erect, growing to an immense size; 
bark ash-coloured and scaly ; branches numerous, spreading ; 
young shoots 4-sided, sides channelled ; leaves opposite, petioled, 
spreading, oval, a little scalloped, above scabrous, below covered 
with whitish rather soft down, they are larger at a distance 
from the flowers, and on young trees, m., from 12 to 24 incheg 
long and from 8 to 16 broad; petioles short, thick, laterally 
compressed ; panicles terminal, very large, cross-armed, divisions 
dichotomous, with a sessile fertile flower in each cleft, the whole 
covered with a hoary, farinaceous substance; peduncles common, 
quadrangular, sides deeply channelled, angles obtuse; bracts 
opposite, lanceolate, two at each sub-division ; flowers small, 
white, very numerous ; calyx and corolla oftener six than five 
cleft ; nectary very small, frequently wanting, stamens often 
flix ; germ superior, round, hairy, 4-celled, with one ovule in 
each attached to the axis; stigma 2-clef t, divided, obtuse, spread- 
ing; drupe within the enlarged, inflated, dry calyx obtusely 
4-sided, woolly, spongy dry ; nut exceedingly hard, 4-celled. 
{Boxh.) The wood has a peculiar aromatic odour. The tar 
obtained from it is black and opaque when properly made, but 
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when prepared from partly dried wood it is mixed with the sap 
and forms a greyish brown emulsion. The seeds are of the 
size and shape of Sesamum seeds; they are very oily, but the 
difficulty of extracting them from the nuts would make the oil 
very expensive ; it is a bland, fatty oil, free from any peculiuit* 
odour. 

Chemical composition , — Abel in 1854 showed that the wood of 
teak frequently exhibits cracks and cavities of considerable 
extent lined with a white crystalline deposit consisting chiefly 
of hydrocalcic orthophosphate, Ca H PO*, H*0, with about 1 1 *4 
per cent, amlnonio-magnesium phosphate. (Ohom,So(\ Qu. J,xv.^ 
91.) 

This white deposit in the wood of teak has also been exainiiu‘d 
by Thoms, who found it to consist of monocalcic orthophosphate 
Ca H PO* {Landw, Versuehs. St, xxii., 68 ; xxiii., 41fl.) More 
recently still Professor Judd has found in teak a specimen of 
crystalline apatite, a well-known mineral containing a lai'ge 
proportion of calcium phosphate. 

*^The formation of this deposit indicates that the wood ifsidf 
must contain a considerable quantity of phosphoric acid, and 
the analysis shows this is really the case, as the ash of teak wood 
is composed as follows : — 

CaO MgO FeO K*0 Na®0 SiO® SO® CO® Cl 

31*35 9-74 0*80 1*47 0*04 24*98 2*22 29*69 0*01 0 01 

The percentage of carbon and hydrogen are higher than in 
most woods, and this, together with the richness in calcium 
phosphate and silica, may perhaps account for the great hardness 
of teak.” ( fVatts' Diet. ClmnkU-y, Zrd Stippl, p. 1894.) 

Mr. D. Hooper says : — ** The sample from Nilambur was in 
the form of a rounded flattened cake about ten inches in diame- 
ter and two or three inches in thickness ; dirty white in colour, 
with a rough gritty surface. A sample was made for analysis 
by breaking off portions from different parts of the cake and 
reducing the whole to a fine powder. The powder examined 
under the microscope was mainly in an amorphous condition 
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similar to prepared chalk, with a dark-ccdoured 

gummy mattor, 

and a sn^ quantity of crystalline quartz sand. 

The following 

is the composition : — 

■ ■ -f ijs,' 

Calcium carbonate 

70*05 

Tricalcic orthophosphate 

2*89 

Quartz sand 

976 

Organic matter 

14*30 

Moisture 

3*00 


100-00 


The analysis shows that the principal compound is calcium 
carbonate, and the concretion approaches nearer the chalk or 
limestone formation than that of the apatite or phosphatic found 
by other investigators. An examination of deposits from other 
trees might show greater differences than these, but it seems 
enough has been done to prove that the calcium element forms 
the base. 

The sand, probably blown up as dust and :uiade to adhere by 
the organic matter, is a mechanical ingredient. The deposit 
contained no salts of sodium or calcium soluble in water, nor any 
ammoniacal compounds; this would stand to reason, as the heavy 
rains to which this district is subjected would scarcely leave 
anything soluble on the trees. 

The scanty amount of lime present in the soil, and the large 
amount found in the tree, show what an enormous quantity must 
have been taken up by the sap. I have shown elsewhere that 
a full-sized cinchona tree contains about 10 ounces of lime (as 
slaked lime), not concentrated by abnormal development in one 
place, but distributed in all its parts. A teak tree from its 
size and ash contents would have a much larger supply than a 
cinchona, and yet, it seems, is able to excrete it in some abun- 
dance. In what manner this takes place is not easy to 
determine. The calcium enters the plant in a soluble form as 
sulphate. The calcium imites with oxalic and other acids and is 
precipitated, while the sulphuric acid parts with its sulphur to 
form organic compounds. A wound in the tree is liable to 
III.—9 
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render these processes abnormal by causing the vegetable acids 
to ferment by exposure to the air and to yield carbonic acid as 
one of the products, and this meeting with the calcium in the 
ascending sap exuding from the wound might convert it into 
an insoluble calcium carbonate which would harden in the 
cavity of the tree and form the deposit/’ (A paper read at a 
Meeting of the Nilgiri Natural History Society, Ootacamund, 
November 7th, 1887.) 

Teak wood yields on distillation with water an opalescent 
distillate impregnated with resinous matter, but no trace of 
essential oil could be obtained when operating with 126 lbs. 
of fresh sawdust from Indian teak. For the extraction of the 
tar two earthen pots were used luted together ; the upper with 
a perforated bottom contained the wood in chips ; the product 
was a rather liquid black tar having much the odour of coal 
tar. One pound of the sawdust exhausted with alcohol yielded 
a resinous extract, which, after having been well washed with 
hot water, weighed half an ounce ; the resin is black, and has 
the peculiar odour of the wood. 

The late R. Romanis (e7i^. Chem, Soc,, 3-11-87) found that 
alcohol extracts a soft resin from teak wood, but no oil or varnish. 
On distilling the resin he obtained a crystalline substance which 
he also found to be present in considerable quantity in the 
tar resulting from the destructive distillation of teak. The 
analyses which he has made of the crystals point to the empirical 
formula 0® 0 ; on oxidation with nitric acid they yield 

what appears to be a quinone of the formula 

PREMNA INTEGRIFOLIA, Linn, 

Fig. — Wight Ic,, t, 1469 ; Humph, Herb, Amb, Hi,, t, 134. 

Hab. — Coasts of India from Bombay to Malacca, Silhet, 
and Ceylon. The leaves and root. 

Vernamlar, — Arani, Ganiari {^Hind,), Bhut-bhiravi (Beng,), 
Munni {Tatn,), Ghebu-neUi, Pinna-nelli {Tel,), Arani {Mar,), 
Takkil^, Taggi (Oa^.), Motli-araui {Guz,), 



VERBENACE^. 


67 


History, Uses, &C. — This shrub, in Sanskrit Arani, 
Harimantha, Agni-mantha, and Vahnimantha, ‘‘producing fire 
by friction, is so named on account of its wood being one of 
those used to obtain the sacred fire. Q-amble states that in 
Sikkim the hill tribes habitually make use of the wood of 
P. latifolia and P. mucronata for obtaining fire. Of the two 
pieces of wood used by the Hindus for this purpose, the lower or 
soft wood is called in Sanskrit Adhar^rani, and the upper or hard 
wood, with which friction is made, is called the Pramantha ; 
they are considered to be symbolical of the Yoni and Upastha 
(organs of generation). 

In the Nighantas Arani is described as hot, an expellant of 
phlegm and wind. 

Its root is one of the ingredients of the Dasamula, and the 
leaves are a popular remedy in the exanthematous fevers. 
Ainslie states that the root has a warm bitter taste and agreeable 
smell, and is prescribed in decoction as a gentle cordial and 
stomachic in fevers. Rheede calls the plant Ajjpely and notices 
the use of a decoction of the leaves for flatulence. Ainslie ^Iso 
remarks that it is the Folium hirci of Rumphius and that 
Burman calls it Gornufia covymhosa and Herman Sambums 
odomta arornatica. In Ceylon it is known as Maha-midi or Midi- 
gass. Atkinson states that the leaves rubbed with pepper are 
administered in colds and fevers, and that externally a decoction 
of the whole plant is used in rheumatism and neuralgia. 

Description. — A large shrub or small tree, blossoming 
in the rainy season. Trunk short ; branches numerous, often 
procumbent and rooting ; bark smooth, dark brown, leaves oppo- 
site, petioled, cordate, serrate on the anterior margins, acute 
pointed, smooth on both sides, from 1 to 6 inches long and from 
1 to 3 inches broad; flowers in corymbs, terminal or between 
two branchlets, primary divisions opposite, the last 2-forkod, 
flowers minute, numerous, of a pale greenish-white ; berries 
black, the size of a pea. The plant has an agreeable aromatic 
odour and an acidulous and astringent taste. 
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Chemical composition . — The root-bark of this plant afforded a 
yellowish-brown powder giving an orange-brown tincture with 
alcohol. The tincture when evaporated left a reddish-coloui’ed 
tasteless resin and some extractive matter. The resin was solu- 
ble in ether and in alkaline liquors ; from the latter solution it 
was precipitated in greyish-brown flocks by acids. Warmed 
with soda, the resin evolved an odour of lemon similar to that 
of Kamala resin ; heated with sulphuric acid a transient purple 
colour was developed and a fragrant odour evolved. It showed 
no disposition to crystallize. The watery solution of the 
alcoholic extract had a sweetish taste in small quantities and was 
nauseous in larger quantities. It contained a bitterish amor- 
phous alkaloid, a substance reducing Fehling’s solution, and an 
astringent body, striking a green colour with ferric chloride, 
but giving no precipitates with gelatine. The alkaloid gave no 
distinct colour reactions with the strong mineral acids. 
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warm water in asthma, and it enters into the composition of 
several compound decoctions for diseases of the lungs. A 
confection called BhargUguda is prepared with a decoction 
of the root, and the ten drugs called Dasamula, chebulic 
myrobalans, treacle, and aromatics. An oil prepared with the 
root is recommended for external application in the marasmus 
of children. {Chakradatta.) 

The properties of P. herhacea agree much more nearly with 
those attributed to Bh4rangi in the Nighantas, than do those 
of Olcrodendron sermtum, although the latter plant is at the 
present time in use as Bhiirangi throughout the greater part of 
India. Dutt attributes the drug to C. SiphonanthuSy but the 
samples we obtained from Bengal consisted of the stems of 
0. scrmtiim, Bombay was formerly supplied from the Circars 
with P. herhaeeay but now uses C. serratum. Although the root 
of P. herhacea has been known irom ancient times, it is only 
within the last few years that its botanical origin has been 
identified. It was exhibited at the Madras Exhibition of 1855, 
under the name of Gantu Bharangi, among several chemical 
and pharmaceutical products. It is mentioned in Sir Walter 
Elliot’s F/o?^a Andhrica, published in 1859, and referred to an 
unknown species of Clerodendron, which, he says, might be 
called acaulis ; the plant is there said to grow about Lammasingi 
to the west of Vizagapatam, whence it is exported to Madras 
and Bombay to the amount of several thousand rupees yearly. 

W. Ferguson in 1861 identified the Gantu Bharangi of South- 
ern India with P. herhacea, and in a pamphlet published at 
Colombo in 1887 gave a figure of the plant and its root. 

Description. — A, small undershrub; flowering branches 
1 — 4 inches, springing up after the jungle fires. Leaves 4 by 
9.^ inehMt: im<n?osooi^3iJly above. 
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globose. Roots about as thick as a crowquill with numerous 
almost globular woody knots. 

Chemical composition* — The constituents of this root resemble 
to a great extent those found in P. integrifolia. An orange- 
brown acid resin soluble in ether, alcohol and alkaline solutions, 
and traces of an alkaloid are the most important. There is a 
quantity of starch in the root, and an entire absence of 
astringency. 

Premna tomentosa, Willd,^ Wight Ic., t. 1468, 
Naguru-chettu ( Tel.)y Pedanganeree, Kollay-cottaynellay {Tam.)y 
is used medicinally in Southern India. Dr. P. S. Mootooswamy 
states that the leaves are diuretic, and are given internally and 
applied externally in dropsy. An infusion of 10 drachms of 
the leaves and 2 drachms of coriander in ten ounces of boiling 
water has been used by him with advantage in acute dropsies. 

Dr. Mootooswamy has seen the natives using the leaves soaked 
in goat’s urine or in onion juice for dropsy ; sometimes chebulic 
myrobalans are added if the bowels are costive. 

GMELINA ARBOREA, Linn. 

Fig. — Boxb. Cor. PL m., t. 246; Wight Ic.^ t. 1470 ; BedcL 
FI. 8yh)., t. 253; Bheede, Sort, Mai. L, t. 41. 

Hab. — Deccan Peninsula, and Ceylon to N.-W. Himalaya. 
The root and fruit. 

Vernacular. — Kambh^ri^ Gumhfir, Shevan {Sind.)^ Gamari 
[Beng.)y Shivani, Shevana (Mar.\ Shivannigida (Can.), Gumadi 
{Tam.\ Gumar-tek, Peddagomru (Tel.), Kumbulu (Mai.), 
Shewan (Gaz,). 

History, Uses, — In the Nighantas this tree bears 

the Sanskrit names of Ghambhdri, Sriparni, K^smari, &c. The 
root is described as bitter, tonic, stomachic, laxative, and useful in 
fever, indigestion, anasarca, &c. It is an ingredient of the Dasa- 
mula, or “ ten roots,” and is therefore much used in a variety 
of diseases. Bangasena says that GambMri root taken with 
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liquorice, honey, and sugar increases the secretion of milk. The 
fruit is bitter-sweet and cooling, and enters into the composition 
of several cooling decoctions which are recommended for fever. 

The following is an example : Take of the fruits of O. arhorea 
and Crrema asiatica (parushaka), liquorice root, red sandal wood, 
and the root of Andropogon muricatus (ushira), equal parts, in all 
twotoMs{360 grains), water thirty- two toUs, and boil till reduced 
to one half . [Ghakradattai quoted by Dutt, Eind. Mat. Med.y 
p. 218). The juice of the young leaves is used as a demulcent 
in gonorrhoea, cough, &c., alone or with other demulcents 
(Phay^macopcda of India^ p. 164). The bark of the tree is used 
by arrack manufacturers in the Madura district to regulate 
the fermentation of toddy. 

The wood of this tree on account of its lightness and tough- 
ness is much valued for carriage-building and all ornamental 
work ; it is light yellow with a reddish heart wood, close and 
even-grained, easily worked, and readily takes paint or varnish. 
At the Government Medical Store Dep6t Workshops it has 
been found to be the best wood for making artificial limbs, 
stethoscopes, &c. ft turns well. Weight 30 to 40 lbs. per 
cubic foot. 

Description,— An unarmed tree, sometimes attaining 60 
feet, deciduous, flowering with the young leaves. Leaves 9 by 
6 inches, more or less acuminate, entire, mature glabrate above, 
stellately hairy beneath ; petiole 3 inches, top glandular. 
Panicles often one foot in length, terminal; bracts J inch; 
flowers numerous. Calyx ^ inch, teeth very small or obsolete. 
Corolla brownish-yellow, upper lip shortly bifid, longer than the 
lower. Drupe J inch, ovoid, usually 2 to 1 seeded. The roots 
have a light brown bark and yellowish wood, which is light 
and tough ; they have a bitterish mucilaginous taste. The fruit 
is bitter-sweet and mucilaginous. 

Chemical composition. — The root reduced to fine powder lost 
8*39 per cent, at 100°C. The ash amounted to 14*41 per cent., 
and was free from any trace of manganese. 
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On analysis the following results were obtained : — 

Petroleum ether extract 1*80 per cent. 

Ether . „ -21 „ „ 

Alcoholic „ 4*274 „ ,, 

Aqueous „ ... 19*660 „ ,, 

The petroleum ether extract consisted of a yellow viscid oil, 
with slight siccative properties. On standing, white grains 
separated, which were non-crystalline when examined micros- 
copically. In alcohol the extract was partly soluble: no 
alkaloid was present. The ether extract was yellowish-white, 
and contained a trace of oil ; it gave no reaction with ferric 
salts : in addition to resins a trace of benzoic acid was present. 

The alcoholic extract was yellow and brittle : with water a 
turbid mixture was obtained, which had a bitter taste. In 
addition to resins a trace of an aJkaloidal principle was detected. 

The aqueous extract was sweetish and slightly bitter, and 
easily reduced Fehling’s solution on boiling. 

The fruit contained butyric acid, with a trace of tartaric acid, 
a trace of astringent matter giving a greenish coloration with 
ferric chloride, an alkaloid, and a white principle, non-crys- 
talline, and neutral, with resin and saccharine matter. 

The alkaloids present in the fruit and in the root appear to 
be identical. The amount present in each case was very small, 
not exceeding a trace. 

Several species of Gmelina are sometimes used as demulcents. 

G. asiatica affords the Badix Deiparce or Bais madre de 
Deoa of the Portuguese. Rumphius (Hort. Amh,, i., p. 129) 
relates’ that formerly its roots were dug only on St. Mary’s 
day, and that only those roots which turned towards the north 
were selected for use. It was in great request in Goa as an 
antidote to every poison, and a remedy for every disease in 
former days. The roots are slightly bitter, astringent, and 
aromatic. Loureiro says:— ‘‘ Valent in doloribus articulorum, 
etaffectibus nervorum, radix interne sumpta; folia externe 
applicata.” {Flor. Oochin-Ohin., ii., p. 376.) The Tamil name 



VEUnmAOEJi\ 73 

is Niliicirmal, and the Tclugu Ncla-gnmudi. {Aimlie, Mat. 
hid., ii., p. 240.) 


VITEX NEGUNDO, Li/m, 

Fig. — Wif//it Ic,, t, 519 ; Rheedey Ilo/'t. Mat, //., t, 12, 


VITEX TRIFOLIA, Ll/i/i, 

Fig. — Bot, Mag,y t. 2187 ; Rheede, Ilort, 3Li/. H., t, 11. 

Hab. — Tlirougliout India and Ceylon. The leaves, root, 
and fruit. 

Ver/iacAtJdi'. — “Sainbhalu, Nisinda {lliiid,)^ Nisinda {Bc/ij.)y 
Vaiiai, Nigudi, Liugur (I/ar. ), VeUai-nochi, Nir-nochi [T(U/i.), 
Tella-vavili, JS^iru-vavili (TeL)y Xochi, Nirnochi [MaL), Lakki, 
Kare-lakki (Ca/i.), jNiguri [Guz.), 

History, Uses, &C. — These two shrubs, the properties of 
which ax)pear to be identical, are described by Sanskrit writers 
under the names of Nirgundi, Sindhuvara,* Sex)halika, Sveta- 
inishx)i, Pushx^aidlika, &c. Two varieties are recognise 1: one 
with x)ale blue flowers {Stricqxi/^hpi)^ and the other with blue 
flowers {Pm//jja/idifi(i). Among the Tamils, one of these plants 
is supjjosed to be male and the other female, and for this 
reason they are usually combined together in their x)re- 
scri]jtions. In the Nighantas, Nirgundi is described as cephalic, 
lumgeiit, astringent, bitter and light; a remedy for colic, swell- 
ings, rheumatism, worms, leprosy, dysj)ci)sia, phlegm, and boils. 

'^^riic leaves are generally used as a discutient fomentation in 
sprains, rheumatism, swelled testicles, contusions, &c. The root 
is thought to be tonic, febrifuge, and expectorant, and the fruit 
nervine, cephalic, and emmenagogue. 

Mahometan x^hj^sicians use these plants as substitutes for 
Vdex A(j /instead tis 9 the fruit of which is imported into India and 
sold in the bazars as Sambhrdu-ke«bi j . 

* Siiiduka, Siuduvara or Syandavara, from being used to [ircveiit a 
flow of humours, is probably more correct. 

in.— 10 
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V, Negundo is the Lagondium of Rumphius, who states that 
the leaves are used to preserve rice and clothes from insects 
and to drive them away ; and that the J avanese women make an 
extract from it which they use as a carminative and emmena- 
gogue. In India the leaves arc often placed between the leaves 
of books to preserve them from insects. 

V. Linn., is highly extolled by Bontius. (Diseases 

of ludiay p, 226. ) He speaks of it as anodyne, diuretic, and 
emmenagogue, and testifies to the value of fomentations and 
baths prepared with ‘ this noble herb,’ as he terms it, in the 
treatment of Beri-beri, and in the allied and obscure affection, 
burning of the feet in natives. Of V* Negnndo, Fleming 
remarks (Asiat, I\,esearchcs, Vol. XI.) that its leaves have a 
better claim to the title of discutient than any other vegetable 
remedy with which he is acquainted. The mode of application 
followed by the natives is to put the fresh leaves into an 
earthen pot and heat them over the fire till they are as 
hot as can be borne without pain ; they arc then applied 
to the affected part, and kept in sitn by a bandage ; the 
application is repeated three or four times a day until the 
swelling subsides. Pillows of the dried leaves are sometimes 
used to lie upon for cold in the head and headache. Dr. Ilovd 
{1787; states that the Europeans in Bombay call it the fomen- 
tation shrub, and that it is used in the hospitals there as a 
foment in contractions of the limbs occasioned by the land winds. 
In the Concan the juice of the leaves with that of Maka (Edipta 
alba) and Tulasi (Odnmm sanctum) is extracted, and Ajwan 
seeds are bruised and steeped in it, and given in doses of six 
rnassas for rheumatism. The juice in half tola doses with ghi 
and black pepper is also given, and in splenic enlargement 
2 tolas of the juice with 2 tolas of cow’s urine is given every 
morning. A very interesting account of the treatment of 
febrile, catarrhal, and rheumatic affections, as practised by the 
people of Mysore, by means of a sort of rude vapour bath pre- 
pared with this plant, is furnished by Dr. W. Ingledew. 
{Edin. Med. and Sunj, Journ,^ Oct. 1817, p. 530.) Roxburgh 
mentions the use of baths prepared with the aromatic leaves in 



VEBBENAGEJE. 


75 


the puerperal state of women in India. According to Ainslic, 
the Mahometans are in the habit of smoking the dried leaves in 
cases of headache and catarrh. The dried fruit is deemed 
vermifuge. (Phar, of Indian p. 163.) 

Description. — A shrub growing in patches; branchlets, 
panicle, and underside of the leavea white, with a fine tomen- 
tum ; leaves petioled, 3 to 5 foliolate ; leaflets lanceolate, long, 
acuminated, entire, or coarsely cut and crenated ; panicle termi- 
nal, pyramidal; flowers bluish- white to blue; berry black, the 
size of a pea. The habit of the shrub is variable ; when grow- 
ing near the sea it has almost always 3-foliolate entire leaves, 
the leaflets being attenuated into the petioles ; inland, the shrub 
has a more delicate appearance ; the petioles of the leaves are 
much longer and the leaflets, from 3 to 5 in number, are often 
serrated. The serrated variety is preferred for medicinal 
purposes, and is called Katn. The leaves of both varieties 
appear to be equallj^ aromatic ; the odour reminds one of the 
English Bog Myrtle {Mf/rica Gdlo, Linn.) ; the taste is bitter 
and nauseous. The berry is very feebly aromatic. In Anthony 
Collin’s French Translation of Clusiiis, Lyons, 1602, there are 
figures of both plants, which, though old and quaint, represent 
the general appearance very fairly. 

Chonical couqwsitlon. — The leaves contain principally an 
essential oil and a resin. The oil possesses the odour of the 
drug and is neutral and almost colourless. The resin dissolves 
in alkaline solutions with a reddish-brown colour, softens below 
40® C., and gives off aromatic vapours when heated. A tincture 
of the drug gives a green colour withferric chloride. The ash 
of the air-dried leaves amounts to 7 ’7 6 per cent. 

The fruits contain an acid resin, an astringent organic acid 
giving a green colour with ferric salts and a precipitate with 
gelatine, malic acid, traces of an alkaloid and colouring matter. 
The fruits previously dried at 100® gave 6*8 per cent, of ash. 

Vitex Agnus-castus, Linn, Mahometan physicians, 
under the Arabic name of Athlakand the Persian Panjangusht, 
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describe the of the Greeks and tbe Vitex of the Romans. 
The beiries under the names of Hab-el-fakad and Sambhalu-ke- 
bij are imported into India and are considered to be astringent, 
resolvent, and deobstruent, and useful for removing obstructions 
of the brain and liver ; they are also given for enlargement of 
the spleen and dropsy. V, A gmts-casfm is also called by the A rabs 
Zu-khamsata aurdk, the five-leaved,’’ and in Egyi^t is known 
as Kaf Miryam, the hand of Mary.” Among the ancients 
it was sacred to Eseulapius, and was considered symbolical of 
chastity. In the Middle Ages the fruit was known as ‘‘Monks’ 
pepper.” The fruit is sold in Bombay as R6\iu1m, the true 
renuka {Pijier anranfiacum) is not known in Western India. 

Description. — A small, dull gray, ovoid fruit, the size 
of a duckshot, half enclosed in the calyx, to which a jx>rtion of 
the peduncle remains attached. Upon section it is found to bo 
extremely hard, and, if perfect, to consist of four cells, each 
containing a small flat seed. Generally one or more of the 
cells arc abortive. 

Chemical co9npositio)t. — The seed of V. Af/rms^ca.stm has been 
found to contain a peculiar bitter principle called Canine, a 
volatile acrid substance, a large quantity of free acid and fat 
oil. In Greece the fresh and rather unripe berries are said to 
be added to the must of the grape to render the wine more 
intoxicating, and prevent it from turning sour. {LandereVy 
Biichn., Bej)erf, liv,, 20 ; LXXXI., 229 ; Biichn, AT. licpcrt., 
III., 392.) 

CLERODENDRON INERME, Gartn. 

Fig. — Gartn, Fruct. t, 67, /. 1 ; RJwede, Ilort. Mai. v,, 

t. 49. 

Hab. — India and Ceylon, near the sea. The leaves. 

V ^rnacii lav, — Sangkupi , Chhoti-arni ( Hind.) , Isamdh ari 
(Ihikh,\ Shen-gankuppi (Tam.\ Pishinika, Utichettu (2VZ.), 
Banjoi (Beng.)y Koivel, Vanajai, LahSn-khdri-narvel {Mar.), 
Naitakkile (Can,). 
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History, Uses, &C. — This is a shrub the medicinal pro- 
perties of which are widely known in the East. Some identify 
it with the Kshudragnimantha of the Raja Ifirghanta. It is 
the Gamhir-laut of Java, the Wcel-hu-rcenda of Ceylon, and the 
Sanfu-mun of Cochiii«China. Ainslie says the juice of the 
loaves and root is considered alterative in scrofulous and 
venereal affections, the dose being a tablespoonful with or with- 
out a little castor oil. Rhoede speaks of the use of the dried 
leaves for the same purpose, and of a poultice of the leaves 
to resolve buboes ; he also says a bath prepared with them is 
used in mania, while the root boiled in oil affords a liniment 
useful in rheumatism. C. inenm is the Jasmmum litoreum and 
Phavmacnni litoremn of Rumphius (Lih, vii., cap. 47), who says 
the Amboyna name is Walc-imti-lohaha, which means “white 
strand cord.'’ The Malays and Macassars administer the 
berries or the root to people poisoned by eating unwholesome 
fish ; the leaves smeared with oil are heated over the fire and 
applied to recent wounds ; they are also one of the leaves used 
for preparing the green rice of the Malays ; he concludes 
by saying “ larga ad fausta natura in cunctis fere litoribus 
hanc obviam profert plantam.” In Bombay the plant has a 
^reat reputation as a febrifuge ; the juice of the leaves is used 
in doses of half an ounce. It is mucilaginous, very bitter, 
somewhat saline, and with a fragrant, apple-like odour. 

The medicinal properties of 0. in or me closely resemble those 
of Chiretta. The dried leaves have been found to be quite as 
efficient as the juice of the fresh plant ; they should be dried in 
the shade to preserve their aroma, and may be administered in 
decoction with aromatics, or powdered and made into pills. A 
tincture has also been found to be an efiicient preparation. 

Description. — A straggling shrub, 3 — 7 ft.; shoots grey- 
pubescent. Leaves opposite, rarely ternate, | — 1^ in., when 
young somewhat grey-pubescent, base cuneate ; petiole ^ in. 
Peduncles ^ — 1 J in., all axillary, 3 — 7 fid. ; bracts 3^ in., linear; 
pedicels ^ in., calyx grey-puberulous or glabrate. Corolla 
white, tube | in., glabrate, lobes ^ in., oblong. Drupe i by i in., 
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spongy, hardly succulent, smooth, hardly silicate, sepaa-at- 
ing into four woody pyrenes. Or the leaves may he mostly 
ternate or sublincar and larger. The drupe also may vary in 
size. Some on this account make Eumphius’ plant a separate 
species under the name of O. neriifoUmi, but Benthara and 
Kurz consider it only a variety. 

Chemical composition. — A proximate analj’^sis of the leaves 


gave the following results ; — 

Ethereal extract 4*77 

Alcoholic „ 6*70 

Aqueous „ 15*54 

Alkaline „ 11*48 

Organic residue 50*06 

Inorganic „ 0*44 

Moisture „ 6*01 


Total 100-00 


Ash soluble in water 44*14 

„ „ in acid 47*10 

Sand and silicates 8*76 


Total 100*00 


Sodium chloride in ash 24*01 


The bitter principle is entirely removed by ether, and the 
subsequent treatment by alcohol and water affords extracts 
which are free from any bitterness. Ether, alcohol, and water 
independently exhaust the leaves of this principle, but the former 
removes it with less admixture of foreign substances. The 
ether extract evaporated and mixed with water will give up the 
bitter property to the solvent, and this by gradual evaporation 
leaves it in an almost pure condition. It is obtained as a viscid 
mass, which, in process of time and by exposure to the air, hardens, 
and may be reduced to a non-hygroscopic powder. It is soluble 
in water, with a slightly acid reaction, and is partially rendered 
insoluble by neutral plumbic acetate, thus giving evidence of 
its compound nature. The portion precipitated by the lead 
salt, when liberated from the metal by hydrogen sulphide, Was a 
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light-coloured amorphous acid powder, soluble in water, spirits 
of wine and ether, and I’educing FohHng when in aqueous solu- 
tion. The bitter principle that escaped precipitation by 
plumbic acetat?e was readily shaken out of the acid filtrate with 
ether. This was a whitish amorphous powder soluble in water, 
with a neutral reaction, and did not reduce Fehling's solution; 
it was not precipitated by alkalies, and was not coloured with 
ferric chloride ; it was chiefly distinguished by its being pre- 
cipitated by tannin and affording a transient red-brown colour 
with strong sulphuric acid. The dual nature of the bitter 
principle seems to show a very remarkable resemblance with 
that found in Chiretta {Swertia Chirata)^ a gentianaceous plant. 
Chiretta has been investigated by Ilohn, who found the drug 
to contain Ophelia add and Chiratin C"^’ an 

acid and neutral bitter principle respectively, and representing 
the activity of the herb. 

The leaves, when distilled with water, yield a stearopten-like 
body having the fruity flavour of the fresh plant. The ether 
extract was fragrant, green, and of a greasy consistence. The 
alcoholic extract contained some resinous matter, and much of 
the salt, which was left as cubical crystals when evaporated. 
Water dissolved out gum and brown colouring matter. Neither 
tannin nor starch was present in the leaves. They left on 
gentle incineration as much as 15*29 per cent, of ash, and the 
large amount of salt in this ash indicates the habitat of tho 
plant as being in close proximity to the sea. {Hooper in Pharm, 
lUxvrdy Aug, 1st, 1888.) 

CLERODENDRON INFORTUNATUM, 

Giirtii, 

Fig. — ithcede, Hort, Mai, iL, t. 25; Barm. Zeij,, t, 29. 

Hab» — Throughout India. The leaves. 

Vernacular , — Bhant (Hind,), TSbat (Deng,), Chitu (^epal), 
Bhiindir, Kari (Mar.), Kaie (Can.), 

History, Uses, &C. — Hhecde states that the leaves of this 
plant arc used as a vermifuge, and that the root rubbed down with 
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rfcut^milk is administered in colic and Uentery. Dr, Bbolanatb 
,Bose has drawn attention to the leaves as a cheap and efficient 
substitute for Chiretta. {Phannacopoeia of Lidia.) Brigade- 
Surgeon J. H. Thornton considers the expressed juice of the 
leaves to be an excellent laxative, cholagogue, and anthelmintic ; 
also a valuable bitter tonic, and useful as an injection into the 
rectum for the destruction of ascarides. These opinions arc 
supported by those of six other medical officers quoted by Dr. 
G, Watt in the Dictionary of the Economic Products of India, ii., 
p. 373. M. C. Dutt gives Bhandira as the Sanskrit name, but 
this name does not occur in the Baja Nirghanta, and is usually 
applied to other plants. In Western India it has been 
identified with the Kari of the Baja Nirghanta. 

Description. — A gregarious shnib spreading by under- 
ground suckers, 3 to 6 feet in height. The leaves are from 8 to 
10 inches long, and from 7 to 8 inches broad at the base, ovate- 
cordate, hairy on both sides, odour disagreeable, taste bitter, and 
slightly astringent. The inflorescence forms large, terminal, 
cross-armed panicles, flowers white, streaked with pink, sweet- 
scented ; after they have fallen, the calyxes enlarge and turn red. 

Chemical composition , — A proximate analysis of the leaves 


gave the following result:— 

Ethereal extract 10 *81 

Alcoholic „ 16*40 

Aqueous „ 15*20 

Alkaline „ 8*97 

Organic residue 38*47 

Inorganic „ 5*93 

Moisture 4*22 


Total 100*00 


Ash soluble in water 16*83 

» ,9 in acid 72*86 

^ Sand and silicates 10*30 


Total 100*00 


. Sodium chloride in ash 5*58 
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The leaves of 0 . infortunatum were devoid of the odorous 
principle noticed in the former species, and yielded no volatile 
constituent when boiled with water. The ether extract contained 
a quantity of resinous matter, and gave up the bitter principles 
when heated with water; the extract was of a less fatty consistence 
than that from the 0, inertne leaves. The spirituous extract was 
also much larger than in the previous sample, and was difPerently 
constituted, inasmuch as it almost entirely consisted of a tannin, 
giving a green colour with ferric chloride. These leaves con- 
tain much more soluble organic matter than the former, but 
the percentage composition of the ash shows that the soluble 
inorganic salts are much smaller. The ash of these leaves 
amounted to 12’3 per cent. {Soojicr in Pharm. Record^ Aug. 1st, 
1888.) 

Clerodendron Siphonanthus, Br.,Lam. IlL, 

/, i . ; JFIght IlL, t 173, is stated by M. 0. Dutt to be in use in 
Bengal as Bharangi, but the samples of that drug which we 
obtained from Calcutta and Cawnpore proved to be the stems 
and roots of C. berratum, 8pr., Wight Ic., t 1472; Bot, 
Mag,, 2536. From enquiries we have made there is no doubt 
that the latter plant is largely used in many parts of India as 
a substitute for Premna hcrbacea, the true Gantu Bharangi, but 
if we regard the root of 0, serratam as the true Bharangi, and 
the root of P. hcrbacea as the Gantu (or knotted) Bharangi, 
there will be no confusion. 0 . serratum has a light-coloured 
root, very often contorted, and seldom more than an inch in 
diameter. A light brown epidermis and thin bark cover the 
tough woody portion, which shows well-marked medullary rays 
and concentric rings. The drug contains much starch, it is 
faintly bitter, and has no peculiar odour. The young tops and 
light blue flowers are used as a vegetable by the native!. 

The root of 0, serratum did not yield anything of great 
activity when examined chemically , which proves that there is 
little to recommend it as a medical agent. The wood of the root 
is almost inert and tasteless ; the thin bark constitutes only one- 
fifth of the weight of the dried root and contains a 
IIL-Il 
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qnAiitity of the peculiar bitter principles^ dissolre^ . 

associated with an acrid resinous substance^ and, 
fatty material. It is interesting to observe, however, that the. 
reactions of the bitter principle, although occurring in such 
small quantity, were identical with that obtained in the leaves 
of the other two species, where it formed from J to 1 per cent, 
of the total. 

AVICENNIA OFFICINALIS, Linn. 

Fig.— Wall. PI. As. Bar. Hi., t. 271; Wight Ic., t. 1481; 
Rhtede, Sort. Mai. iv., t. 46. The White Mangrove (Bttg.), 
Pal^tuvier blanc (Er , ). 

pjab. — Mangrove swamps of Deccan Peninsula and 
Ceylon. The seeds and bai k. 

Vernacular , — Bani (Beng,), Mada-chettu, Jfalla-mada (Te/.) 
Upputi (MaL), Tivara (Mar,), Timmar (Stnd), 

History, Uses, &C. — This plant derives its generic name 
from the celebrated Arabian physician Avicenna (Ibn Sina) . The 
green fruit mixed with butter and boiled is made into a plaster, 
which is used for softening and maturing tumours, and to promote 
the healing of the ulceration caused by small-pox. This property 
of the fruit is alluded to by Camoens in the ^^Lusaid^' — 

“ Wide forests there beneath Maldivia’s tide 
Prom withering air their wondrous fruitage hide. 

The green-hair’d Nereids tend the bowery dells. 

Whose wondrous fruitage poison’s rage expels.” 

^ The bark is astringent and is used by tanners. In Madras 
the ashes of the wood are used by washermen for washing clothes. 
The wood is valued on account of its durability under water, 
and as a fuel for heating furnaces it is preferred to other kinds 
of wood on the West Coast of India. The seeds are bitter, but 
axe sometimes eaten. 

description. A shrub or tree with opposite evergreen 
h^lres, which are oblong, entire, and covered beneath with a 
#hite pubescence*. The flowers are arranged in clq^ly-packed 





tetmittUl lmBclies, and areof a dirty yelloTf colour. Tke friutda 
a broad^ compressed capsule, one inch in length, ddnscing by^ 
two thick valves; seed erect, cotyledons large, plaited length-* 
wise, radicle inferior, villous. The roots stand out of d;he mud in 
which they grow, overarching each other in erect angled masses, 
and send up asparagus-like shoots from their underground 
parts. 

Chemical composition, — The bark of A, officinalis is used in 
Madras as a dyeing agent rather than as a tan. It contains a red 
colouring matter striking a greenish colour with ferric chloride^ 
but giving no precipitate with gelatine. The colouring matter 
is precipitated by acids and redissolved by alkalies. The ash 
of the air-dried bark amounts to 11*4 per cent-, and is 
deliquescent 
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OCIMUM BASILICUM, Idnn. 

Fig, — Wight Ic,, t, 868; Jacq, Hort, Vind, m., t, 72; 
Rheede^ Sort, MaL t. 87. Sweet Basil (^Eng*)^ Grand Basilie 
{Fn). 

H ab . — Persia, Pun j ab. Cultivated throughout India. The 
herb and seeds, 

Nazbo, Sabza {Hind,), Sabja Ghiz,), 

Nasbo, Sabja, Baboi-tulsi (BengJ), Tirunitru-pachchai (Tam.), 
Vibudi-pattri [Tel.), Kam-kasturi [Can,), 

History, Uses, &c.~The Hindus dislike the smell of 
this plant; the Mahometans on the other hand are very partial 
to it. The Arabs call it EihSn or ‘‘ the herb,” and the Persians 
Shahasperham or '‘king of herbs,” and Nfizbu, "having a 
delicate odour it is also known in Persia as Habak-i-Eannani, 
Kirman mint,” from its abundance in that province. The 
author of the Afa^As^;» states that it is the (Oeimum) of 
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fittrbp^ns, wto call tbe large-leaved varierty Ocimum magMmf 
arid the small-leaved Ocimum parvum. The plant is considered 
to' be hot and dry, deobstruent, carminative, and stimulant, and 
the seeds taken whole are much valued on account of their 
mucilaginous properties : when crushed they are said to be 
astringent, and are prescribed in fluxes from the bowelsr The 
juice of the plant snuffed up causes sneezing and clears the 
brain. 0. hadlkum is probably the ^niov of Dioscorides, but 
perhaps not of Theophrastus, who describes ^xifiop as a shnib. 
The (Mmum of Pliny is probably a kind of clover which also 
bore this name, as he states that it is given to mares and 
&BSCS to promote conception. 

De Gubematis (Myth, don Plant, if,, 35) gives an interesting 
account of the history of Basil in Europe where it is considered 
to be ero'tic and funereal. In Southern Italy it is worn in the 
waist or bosom of young girls and in the hair of married women, 
and is called Bacia-nicola ; the youths stick a Bprig of it above 
the ear when they go courting. In Tuscany the Basil is called 
Amorim. In Crete it is a sign of mourning, but is universally 
cultivated in window gardens ; Boccacio^s story of Tsabetta of 
Messina is too well known to require repetition. De Gubor- 
natis is of opinion that all the superstitions concerning this 
plant current in Southern Europe are of Byzantine origin. 
According to the Apomasaris Ajyotelesmata, to dream of Basil 
is unlucky. 

In Europe Sweet Basil is used as a potherb for seasoning 
certain kinds of food, and is considered to have the same 
general qualities as thyme, sage, &c. It has long been a popular 
remedy for mild nervous or hysterical disorders, and in Buenos 
Ayres its fresh juice is said to be used as an anthelmintic, and 
to possess the advantage of not tending to produce unpleasant 
symptoms. Its essential oil was formerly in vogue as a carmina- 
tive and nervine. {Med. Record, xvi., 325.) 

iDcSCnptlon*—— Three forms of this plant are common in 
bdia: the mint-like garden basil, with large flowers and green 
or purple stems; the variety pHhmm of Boxburgh having a 
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pleasant lemon odour; and a small variety common in gardens 
and on waste ground having a marked peppermint odour,, and 
hardly different from 0. camirn. The ordinary garden basil has, 
brown nutlets, but those of the pilose variety are black and 
correspond with the drug imported from Persia under the name, 
of Tukm-i-rihSn. They are small, black, oblong nutlets, barely 
of an inch long, slightly arched on one side and flattened on 
the other, at the base there is a small projection with a white 
point. They have no odour, the taste is oily and slightly 
pungent. When moistened they become coated with a semi- 
opaque mucilage. 

Chemical comjmition , — The leaves distilled with water yield 
a;bout 1*56 per cent, of a yellowish- green oil, lighter than water 
{Rayhaud, «/., Pharm, 20, 447), which, when kept, solidifies, 
almost wholly, as crystallised hasil-camphor ; the solid oil 
crystallised from alcohol forms 4-sided prisms, having a faint 
smell and taste ; crystallised from water, it forms white, trans- 
parent, nearly tasteless tetrahedrons. It is neutral. Formula 
6 HO. {lionastrey Dumas and Veligot in Gmclin*s Hand^ 
hoohylAyZoQ,) 

The price of the Persian seeds in Bombay is Rs. 4 per maund 
of 37i lbs. 

OCIMUM GRATISSIMUM, Linn, 

Fig. — Jacq. Ic, PI, Rar, m., t, 495; RheedOy Hort, Mai, a:., 
t 86 . 

Hab.— Bengal, Chittagong, E. Nepal, Deccan Peninsula. 
The leaves. 

Vernacular, — Ram-tulasi {Hind, Mar, Beng,), Elumicham- 
tolashi {Tam,), Nimma-tulasi {Tel,), Kdttu-tuttuva {Mai,), 
Kada-tulasi {Can,), 

History, Uses, &c* — ^This plant is the Varvara, B^rba- 
ra> and Ajvalla of the Nighantas. The leaves have a remark- 
ably grateful lemon odour and taste, and are made into a cKutney 
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by the Hindus, and ar6 alfi(D used as a cooling remedy in gonor- 
rhosa. Baths and fumigations prepared with this plant are used 
in the treatment of rheumatism and paralysis. A decoction of 
the mucilaginous seeds is used as a demulcent. This plant 
has been wrongly identified with the Palangmishk or Faranj- 
mishk of Persia. The seeds imported into Bombay from Persia 
imder these names bear no resemblance to those of O. gratis^ 
Bimum. 

Description. — Stem erect, woody, perennial; bark ash- 
coloured ; branches opposite, erect, 4-Bided, when young smooth, 
glossy and green, whole height of the plant from 4 to 8 feet ; 
leaves opposite, long-petiolod, drooping, oblong, ventricose, 
remotely serrate, pointed, smooth on both sides, often 6 inches 
long, including the petiole, which is about a third of the whole ; 
racemes terminal, pretty long, rigidly erect, with the verticals 
of six flowers pretty close ; bracts short petioled, reflexed, cor- 
date lanceolate ; calyx, upper lip marked with three nerves ; 
corol short, scarcely larger than the calyx, of a pale yellow under- 
neath, oblong, concave, and entire ; filaments longer than the 
corol, with a large tuft of dark yellow hairs on the joints of 
the large pair near the base. {Boxb) 


OCIMUM SANCTUM, Linn. 

Fig.- — Burm. Thes, Zeyh 174, t. 80, 1, 2; Rumph. Herb 

Apib. V., t. 92, f. 2. Holy Basil (Eng.). 

Hal). — Throughout India. The leaves. 

Tulsi (Hind., Ouz.), Tulasi (Tam., Tel., Mai., 
Beng., Mar., Can.). 

History, Uses, &C. — The Tulasi plant is venerated 
in India by the Hindus like the yervein was amongst the 
Homans. Its worship is expounded in the TulaBikamgam,Bi little 
book composed of two parts : the first being the Tulasikawm^i^ 
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proper or ^‘Tulasi a«iulet/^ from tKe Tulasimdhdtmi^u oi the 
Brahmanda Purana, and tlie second, a hymn in honour of iiie 
plant by a certain PundarJka. The Tulasi is invoked for the 
protection of all parts of the body in life and death, and espe- 
cially in its quality oiputradah putrakdnkshindm^ or giver of 
children/^ The plant is the beloved of the gods and of pious 
persons, to whom it affords it% amrita (ambrosia) ; it is especially 
dear to Vishnu and Lakshmi, whence its synonyms Haripriya, 
Vishnupriya and Lakshmipriya. The divine Ndrada has simg 
the praises of this immortal plant, which contains in itself 
every perfection, cures every ill, and purifies and guides to the 
heavenly paradise those who worship it. The mystery of the 
Tulasi is the mystery of the Creator. 

The worship of the plant is strongly recommended to Vishnuites 
in the latter part of the Padmapumna^ and it is also worshipped 
by the followers of Siva. Krishna, the popular incarliation of 
Vishnu, has adopted this herb for his cult, whence the name 
Krishna-tulasi. Sita, according to the Eamayana, was turned 
into a Basil plant, which on this account boars the synonym 
Sitahvaya. The connection between the Tulasi and the Amrita 
is indicated by the suspension over the plant of a dropping pot 
of water in the month Vaisakh, Worshippers of Vishnu Wear a 
necklace of Tulasi beads, and the Vishnu dutas or “messengers 
of Vi8hnu,^’carry tiilasimani rosaries. When a Hindu dies, his head 
is washed with water in which are placed Tulasi leaves and 
Sesamum seeds, and a sprig of the plant is placed upon his breast 
as a viaticum. According to ihe KriydyogasaraSy the devout wor- 
shipper of the Tulasi is privileged to ascend to Vishnu’s paradise 
accompanied by 10 millions of his kindred. The wretch who 
destroys the plant is abhorred of Vishnu, and can never hope for 
any prosperity ; it may only be plucked for religious or medicinal 
use and when offering the following prayer: — “ Mother Tulasi, 
who brings joy to the heart of Govindas, I gather thee for the 
worship of Narayana; without thee, O blessed one, every work 
is vain ; that is why I pluck thee ; O goddess, be propitious to 
me. As I gather thee with care, be merciful to me, O Tulasi, 
idle, w I beseech thee.” 
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: ^ . w^rwkipping thc- plants it is jaddx^ssed as. tiis. jjoddssa 
*|teid)pLakiihmi--- 

. Sakhi, Sabhe, Pi^mhiriaW Pttnjade, Namaite, 

Niradanote} Nii4jraBjMBaiiihpriye ! 

0 beloved, 0 beautiful, 0 destroyer of the wicked, 0 purifier ; 

Honour to thee, 0 diatinguished of Nirada, O dear to the heai*t of 
Tishnu ! ** 

The goddess is besought to protect the head (firas), the 
forehead {t>hdlam), the sight (dnras), the nose {grdhmm) in 
her quality of augandha or perfumed, the face {mxikham) in her 
quality of aumukhi or fair of face, the tongue, the neck, 
the shoulders, the body (madhyam)\n its quality of punyada^ &c., 
down to the feet. {Be Gubernatis.) 

The Tttlasi plant may be often seen occupying a prominent 
position in front of Hindu houses ; when thus kept it has to be 
watered and worshipped daily • It is often grown on the top 
of the Brundavanas* or square brick structui es erected in the 
outer courts of temples, and in Calcutta, even in European 
compounds, there is hardly a hut occupied by a Darwan or 
Ooriya bearer without a pot of Tulsi close to the door. 
Frequently in the evenings a light is kept burning near the 
plant. Sanskrit writers make two varieties of this plant (founded 
upon some difference in the colour of their leaves), namely, white 
and black; the plant, irrespective of colour, is called in Sanskrit 
Tulasi and Pamasa. According to the Raja Nirghanta, it 
removes cold, destroys intestinal worms and evil spirits, and 
alleviates vomiting. 

The leaves are said to be expectorant ^ and are prescribed in 
D^arrhal affections. The dried leaves powdered are used as a 
snuff in a disease called peenaah (ozoena). Ainslie mentions 
!he use of the root in decoction in febrile affections. In the 
Concan a decoction of the leaves with the flowers of Careya 
arhorea and black pepper is given in remittent fever. Tulasi is 
also an ingredient in prescriptions for rheumatism. (See Viteic 
irifbUa,) The seeds are mucilaginous and demulcent. 

• (Vrindavana) is a raised platform of earth or masoary on which 

the worriiippers of Krishna plant and preserve the Tulasi. 
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- DesCti|)tioil.— Stem short, woody, peveteSi^ 
numeixius, opposite, round, usually dark-purple, ’hhity; feairA 
opposite, petioled, oval, serrate, downy, about iucit long 
and 1 inch broad; racemes terminal, erect, ustudly dark* 
pu]:p,le, hairy, 4-8ided ; bracts opposite, petioled, cordat^ reAex» 
3-flowered; seeds black, oblong, about ^ of an inch long, 
slightly arched on one side and flattened on the other, blunt- 
pointed. 

Other labiate plants, officinal in the East on account of their 
mucilaginous nutlets, are : — 

Salvia plebeia, Br,, and S. aegyptiaca, Linn. var. 
pumila Btlu Dcm. in Jojcq. Voy. Bot. 128, t, 133, The former 
plant is common in many parts of India, and the latter in the 
•Salt Eange and Trans-Indus, extending to Sind and Belu- 
cbistan. 

The nutlets of S. pkbeia are very small, 5*^5 of an inch long, 
ellipsoid, smooth, and of a brown colour ; they are valued on 
account of their mucilaginous properties, and are administered 
internally in gonorrhoea. They are supposed to have strengthen- 
ing properties, and are given to promote the sexual powers 
like many other mucilaginous drugs. The statement that they 
are used for killing vei’inin is a mistake. The plant is known 
as Sathi and Samundar-sok in the Punjab and Sind, and the 
seeds are sold in the bazars under the name of Kammar^kas 
or strong-back,*’ Theophrastus (H. P. ix., 19) mentions a 
Kparaioyovos or '^strong-back ” which has not been identified. 
The Greeks were acquainted with 8. officinalis, the Elelisphdkos 
or Sphakosoi Theophrastus (H, P, vi., 1, 2), and the Elelisphakia 
of modem Greece. 

The nutlets of 8. cegyptiaca var. pumila are much larger of 
an inch), and are used in the north of India as a substitute for 
Tukm-i^hdlung. 

Chemical composition.— The seeds of 8. pfc6<?iahave the follow- 
ing composition:— Water, 10-44; oil, 18-68; albuminoids, 11-90; 
gum and fibre, 43-98 ; ash, 15 per cent. No alkaloid is- present. 
The nitrogen amounts to 1*88 per cent, 
in.— 12 
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Lallemantia Royleana, Benth,, furnisbes the nutlets 
sold in the bazars as Tuhn-i-halung, It is a plant of the Salt 
Range and Trans-Indus, extending to Persia, from whence the 
drug is imported via Bombay, 

As met with in commerce, thej^ are black, ^ of an inch 
in length, oblong, smooth, 3-angled, tapering towards the 
umbilicus, which is marked by a white spot ; one side of the seed 
is broader than the other two, and slightly arched. The seeds 
when moistened become immediately coated with a tenacious, 
opaque, tasteless, grey mucilage. 

Under the name of Faranjnmhk or BiravjmisJiky Arabic forms 
of the Persian name Palanf/niishk, the nutlets of an unidentified 
labiate 23lant are imj)oi*ted from Persia. 

They are about yV inc^h in length, brown, oblong, 

smooth, 3-angled, tapeiving towards the umbilicus, which is 
marked by a white sj)ot. When moistened they become coated 
with a transparent mucilage. 'I'he taste is feebly pungent. 

The plant from which they arc said to be obtained is 
described by Persian medical writers as having a dove-like 
odour, on which account it is often called Karaufal-i-bmtani, 
‘‘garden clove.” According to Abu Hanifch, it is the same as 
the plant called by the Arabs Aisaha-cl-faiujat {Calamintha 
C li nopodium f Benth., the Wild Basil). It is considered to be 
cephalic, astringent, cardiacal, tonic, and carminative. 


COLEUS AROMATICUS, Benth. 

Fig.— Wight III. a., t. 175; Bot. Reg., t. 1520, Country 
Borage {Eng.). 

Hab. — Moluccas. Cultivated throughout India and Ceylon. 
The leaves. 

Vernacular.— (Hind., Beng.), Pan-ova (Mar.). 

History, Uses, &C. — This plant, found in every Indian 
garden, is the Coleus aroniaticus of Loureiro, who describes it as 
resolvent, tonic and cephalic, and useful in asthma and chronic 
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cough ; also in epileptic and convulsive affections, Roxburgh 
{FL Ind,^ iii., 22) remarks that the leaves and all parts of the 
plant are delightfully fragrant, they arc frequently eaten with 
bread and butter, also bruised and put into country beer, cool 
tankards, &c., being an excellent substitute for Borage. Amongst 
the natives of India the juice is a domestic remedy in colic and 
dyspepsia, and the crushed leaves arc a]3plied to relieve the pain 
and irritation caused by the sting of the centipede. The chopped 
leaves, made into pellets and dipped in a paste made of the 
flour of the chickpea, are fried in butter and eaten. Food pre- 
pared in this manner is a favorite Indian dish and is called 
(bhajen). Dr. Wight speaks of the plant as a powerful aromatic 
carminative, given in cases of colic in children, in the treatment 
of which the expresssd juice is prescribed mixed with sugar or 
other suitable vehicle. In his own practice he observed it to 
produce so decidedly an intoxicating effect that the patient, a 
European lady, who had taken it on native advice for dyspepsia, 
had to discontinue it, though otherwise benefiting under its use. 
The Rev. J. hong { Joum. AgvUlIoH, Soi\, Ind., 1858, x.,p. 23) 
also notices its intoxicating properties. In the Diet. Econ. 
Prod, of India, li., 504, it is stated on the authority of Dr. A. 0. 
Mookerjee that the expressed juice of the leaves is considered 
an anodyne and astringent, and is applied round the orbit in 
cases of conjunctivitis. One of us has taken lai-ge doses of the 
fresh juice of the leaves withoiit observing any intoxicating 
effect, and Mr. J. G. Prebble, who has experimented with a 
succus prepared from the fitish herb, informs us that in large 
and repeated doses it did not produce the slightest intoxicating 
effect. The mccU'S, a sample of which he has kindly supplied, 
had the smell and taste of weak infusion of liquorice root. 

Description. — The leaves of C. aromafictis, which are 
broad, ovate-crenated, and very thick, are about 3 inches long, 
and thickly studded with hairs, which on the upper-surface are 
principally jointed and tapering, but a few are simple and 
surmounted by a globular, transparent, brilliant gland like a 
minute dewdrop. On the under-surface the glandular hairs are 
most numerous^ and give rise to a frosted appearance. The 



LABIATE* 


n 

epidermis is provided with numerous simple skmata. The 
venation is reticulate^ and remarkably prominent on the under* 
surface of the leaf. A few oil globules are met with in the 
parenchyma, but the aroma is chiefly situated in the glandular 
hairs. Thetasteof the leaf is at first pleasantly aromatic, after- 
wards very pungent; the odour is agreeable and refreshing. 


ANISOCHILUS CARNOSUS, miL 

Fig, — Wight III,, t, 176 b,f. 1 ; Linn, Ammn, Acad, 56, 
t, 3 ; Rheede, Sort. Mai, x., t, 90. 

Hab. —Western Himalaya, Central and Southern India. 
The leaves and essential oil. 


Vernacular, — Pan-jira {Hind.), KdptSrli, P4n-jiren (Mar), 
K&rppdra-valli (Tam.), Roga^chcttu, Omamu-aku (Te/,), Cbo- 
mara, Kurkba (Mai.), Dodda-patri (Can,), 

History, Uses, &C. — Ainslie states that the fresh juice 
of the leaves mixed with sugar-candy is prescribed by the Tamil 
physicians in cynanche, who also prepare with it, in conjunction 
with the juices of other herbs and gingelly oil, a cooling lini- 
ment for the head. Dr. G. Bidic (Madras Quart, Med. Journ,, 
1862, Vol. V., p. 269) describes it as a mild stimulant expec- 
torant. Its properties depend upon a volatile oil. 

In the Diet. Econ. Prod, of India it is stated on the authority 
of Surgeon-Major North that the juice of the leaves mixed 
mth sugar and human milk is a popular domestic remedy for 
children's coughs in Mysore. 


Description. — Stem erect, tetragonal; leaves petioled, 
ovate-rounded, obtuse crenated, cordate at the base, or rounded,' 
thick, fleshy, hoary and tomentose, or viUous on both sides; 
^es long peduncled, at length cyHndric; floral leaves ovate- 
^*T P of calyx acute, glabrous, membranaceous, 

jih^ on the mar^n; lower lip truncate, quite entire; corolla 
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LAVANDULA STCECHAS, Linn. * 

. Fig. — Barrel, Ic.^ t. 301. Arabian or Frenoh Lavender 
(^EngJ)y StoBcbas Arabique (Fr.). 

Hab. — Mediterranean Coasts to Asia Minor and Arabia. 
The flower spikes. 

Vernacular. — Dharu [Hind.\ Ustiikhudus {Ind. Bazars). 

History, Uses, &C. — Dioscorides states that this plant 
is called Stcnchas from its growing on the Stoechades, a group 
of islands on the South Coast of Gaul near Massilia, now called 
Isles d’Hyeres. It is the or of Ibn Sina. 

It is much used by Mahometan physicians, who consider it 
to be cephalic, resolvent, deobstruent and carminative, and 
prescribe it in chest affections ; they also think that it assists in 
expelling bilious and phlegmatic humors. (Of. JDios. iii., 28 ; 
Paul. ^g. vi. ,* Plin. 26, 27.) 

The author of the Makhzan-el-Adwiga devotes a whole folio 
page to a description of its properties, and especiallj^ enlarges 
upon its cephalic virtues; he concludes by saying, ^^In short 
TJstukhudus is the broom of the brain, it sweeps away all 
phlegmatic impurities, and removes obstructions, strengthening 
its powers, expelling vain crudities, and rarifying the intel- 
lect.” 

In Western India the drug is best known, though incor- 
rectly, under the Portuguese name of Alfazema,* which is 
corrupted by the natives into Alphajan. In European medicine 
the flowers furnish the base of the sirop de stcechas compose^ 
and are sometimes distilled for the sake of their essential oil, 
which is known as false oil of Spike,” the true oil of Spike 
being the produce of L. Spica. 

L. StcBchojS is known in Spain as Romero Santo” (sacred 
rosemary). Its essential oil (also that of L. dentata) is there 
obtained for household use by suspend ing the fresh flowering 

* Isovandula vtTOf Jj* 8i(BchttSf is called Rosmarinho by the Portuguese 
in Europe. 
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stalks, Bowers downward, in closed bottles and exposing them for 
some time in the sun^s rays; a mixture of water and essential 
oil collects at the bottom, which is used as a haoraostatic and 
for cleansing wounds. {J. C. Sfltcer,) 

Description. — The purple flowers occur in short-stalked 
spikes and are situated in the axils of downy, heart-shaped 
bracts. The upper bracts, which are abortive, form a puq^le 
tuft at the top of the spike. The drug has a camphoraceous 
odour and a hot bitter taste. The odour of tlic oil, which is of 
a reddish-yellow colour, recalls that of oil of rosemary. 

Chemical composUiou, — The specific gravity of Spanish oil 
of L. Slcechas is 0*942 at 15® C. It boils between 180® and 
245®. («7. C, Sawer, Ohem, and Dnigyist, 1891, No. 5G7.) 

Commerce- — The drug is largely imported from Europe. 
Value, Es. 8 per maund of 37^ lbs. 

JADEH. 

The of the Arabian physicians is generally considered to 
be the Fuliyun {noKLov)oi the Greeks; by some supposed to be the 
Poley-Germander [Tmicrium Folium, Linn.) ; it is described as 
deobstruent, diuretic, anthelmintic, and tonic. [Dmc, iii., 115; 
Plin,, 21 , 60, 84. ) Dunioliu, however, maintains the ttoXlov of the 
Greeks and the Folium of Pliny to be Santolina ehamcecuparusus, 
the “Lavender Cotton’’ of our gardens. Ibn Sina describes 
Jadeh as kind of wormseed.’* Persian writers 

on Materia Medica give Gul-i-urba and Amherhed as its 
synonyms. 

Dr. Jayakar, Civil Surgeon at Muscat, and a distinguished 
Arabic scholar, forwarded to one of us in 1885 a plant growing 
on the hills near that town which is called Jadeh, and also a 
tspecimen of the Jadeh of the Muscat shops which comes from 
Bandar Abbas. Both of Dr, Jayakar’s specimens are Woody, 
labiate plants, with linear leaves and terminal crowded spikes of 
flowers, both are densely covered with a cotton-like down, more 
especially the Persian specimen. The two plants are evidently 
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very closely related ; they are used in febrile affections by the 
Arabs, one ounce being steeped in cold water all night, and 
the infusion strained and taken in the morning. In infantile 
fevers the body is fumigated with the drug. 

The specimens were forwarded to Kew, but have not, as far as 
we know, been identified. The Bander Abbas Jadeh, as sold in 
the shops, consists of the flowers mixed with a few leaves and 
stems. The flowers are about Tff of an inch long, and only 
protrude a little from the cottony calyx ; they are permanent 
and firmly attached to the seeds, which are black, rugose,, and 
somewhat kidney-shaped. The odour of the drug somewhat 
resembles that of wormseed, while that of the Arabian plant is 
more like lavender. 

POGOSTEMON PARVIFLORUS, Be,M. 

Syn. — P. imrpiiricauUs, Dalz. in Hook, Kew Journ, ii., 336. 

Hab, — Sub-tropical Himalaya, Deccan Peninsula. The root 
and leaves. 

Vernacular, — Pangala, Phangala [Mar,), 

History, Uses, &C. — This plant hardly difPers from 
P, purpurascois, and is very closely related to P. plectranthoideHy 
P, (jlaher, and the variety suarls of P, Patchouli, It does not 
appear to be mentioned by Sanskrit medical writers, but the 
root has a popular reputation as a styptic. In the Ratnagiri 
District of Western India, the root has long been in use 
amongst the natives as a secret remedy for the bite of the 
Phdrsa snake, and in February 1871, Mr. H. B. Boswell, the 
Collector, addressed the Civil Surgeon in the following terms : — • 

I have the honor to send you a specimen of a root which 
I have reason to believe to be a cure for the bite of the Phursa 
snake, and L shall feel very much obliged to you if you can in 
any way ascertain its medicinal properties and its effect on any 
one so bitten. 

It is said to stop all the after ill-effects of this poisonous 
bite, which is more than Liquor Ammoniee will, I believe. 
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often do. The patient is to eat as much of it, after it has been 
washed, as would make in bulk the size of the first joint of one^s 
Rrst Anger. This he is to do three times a day for seven days. 
It is also to be applied externally to the wound. I cannot, of 
course, vouch for the truth of this, or the efficacy of the cure, but 
one of my sepoys, who was bitten by a Phiirsa a week ago, has 
been doctored by the Pa^e^ (village headman) of this place, in 
this manner, and is now apparently well. The Patel after much 
persuasion has shown me the root and the plant, one I know 
well, but the name of which I am not at liberty at present to 
mention. He also assures me that this is all he uses.’' 

The plant was forwarded in April 1871 to the Chemical 
Analyser to Government, who identified it as a species of 
Perilla, and expressed an opinion that it was highly improbable 
that a plant belonging to the Labiatse would prove to be a 
specific for snake-poisoning, and suggested that some trustworthy 
evidence of its value should be obtained before he undertook an 
analysis. In June of the same year. Dr. 0. Joynt, the Civil 
Surgeon, reported the following case: — “A sepoy, aged 27, was 
admitted on the night of the 29th ; Liquor Ammoniae was applied 
to the wound after incising ; next morning there was haemorrhage 
from the wound, and also free hiemorrhage from the gums and 
tongue, the blood escaping had a bright arterial hue. A 
scruple of the root was ordered three times a day. The first dose 
decidedly relieved the vertigo which he complained of, and 
next day there was a marked diminution in the haemorrhage 
from gums and tongue, which entirely ceased on the fourth day. 

No other medicine was given.” Dr. Joynt remarked: — "The 
employment of the root in this case appears to have been 
singularly beneficial, and to deserve further investigation.’^ 
Unfortunately, Dr. Joynt left Eatnagiri shortly afterwards 
and was unable to continue his investigations. In the Annual 
Report of the Eatnagiri Police Hospital for the year 1873-74, 
the following remarks by Dr. E. H. R. Langley, the' Civil 
Surgeon, occur: — "Snake-bites furnished two cases; these 
injuries were caused by snakes called ‘Phdrsa’ by the natives 
{Echis earimia of ophiologists). A rapid cure was effected by 
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the internal administration, together with local application of 
the root of a shrub, 'the Pogostemon ptirpuricaulis/ very common 
all over the Concan.” In 1874 Dr, Langley made the follow- 
ing report to the Deputy Surgeon- General : — Thirteen cases 
arising from the bites of poisonous snakes were treated in the 
Civil Hospital, Ratnagiri. The only remedy used was the 
pounded root of a plant called Pang la ^ the * Pogostemon purpuri- 
caulh of botanists ' ; the root of this plant is given internally as 
well as applied as a paste locally ; all these cases did well, and 
were discharged from two to four days after admission/' 

In 1884 Dr. H. McCalman, Civil Surgeon, Ratnagiri, for- 
warded a communication, " On, the treatment of Phoorsa bite hg 
Pangla ^*001 mth illmtrative case,^* to the Bombay Medical and 
Physical Society, from which we extract the following remarks: — 
"The PJcIm carinata, a viperine snake, is very common in the 
Ratnagiri District. Fa 5 ’^rer describes it as fierce, active and 
aggressive, always on the defensive, and ready to attack. The 
bite is eventually highly dangerous, although the symptoms may 
be slow in developing. In fatal cases death usually occurs in 
from 4 to 6 days, and is preceded by giddiness, great lethargy 
and depression, hoemorrhagic discharges, albuminuria, and 
occasionally lockjaw.” * * * 

Pangla root, chewed in a fresh state, has been used for some 
years by Drs. Joynt, Langley, Barker and myself in the treat- 
ment of Phoorsa bite, and with invariable success.” 

The following is Dr. McCalman's illustrative case ; — Rowjee 
Balsawant, Hindoo, police constable, aged 45, was admitted 
to hospital on the 14th June 1884, at 6 a.m. An hour 
previously he was bitten on the dorsum of the foot by a 
Phoorsa snake, afterwards recognized and killed. He was im- 
mediately given Pangla to chew, and a poultice of the leaves 
applied locally. At 9 a.m. there was much pain in the part, 
cedematous swelling of the foot and ankle, extending half-way 
up the leg, giddiness, a feeling of great depression, and haemor- 
rhage (dark-coloured) from the gums, under surface of the 
tongue and buccal .mucous membrane generally. The blood 
expectorated did not coagulate. This bleeding had begun at 
IIL-18 
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6 A.M., an hour after the man had been bitten. Pulse 72, tem- 
perature 98 ® F., no dyspnoea. Finding the haemorrhage un- 
checked by the remedy, some perfectly fresh root just dug up was 
substituted for that first given. The effect was soon apparent. 

At 2 P.M., giddiness less, pulse 78, temperature 99®, 
expression tranquil, urine dark-coloured, depositing a slight 
flocculent sediment, reaction acid, sp. gr. 1012, albumen to a 
considerable extent. Pain of the foot less. 

6 P.M., bleeding from the mouth practically stopped, giddiness 
increased, pulse 72, temperature 99®'4. Urine shows blood 
corpuscules under the microscope. 

15th. — No haemorrhage from the mouth; urine contains a 
considerable quantity oi blood • vertigo less. Swelling oi limb 
yesterday and ol vcduxne. 

16th. — No haemorrhage whatever. No giddiness. Urine 
pale, no sediment, no albumen, sp. gr. 1008. Pulse 66. Stiffness 
of foot, but no real pain. 

17th. — Swelling rapidly disappearing. No head symptoms. 
Urine very pale and plentiful, sp. gr. 1004. 

18th. — Pangla omitted. Ilis convalescence was uninterrupt- 
ed, and he left the hospital on the 22nd perfectly well. 

Dr. McCalman remarks; — ‘‘I do not pretend to explain the 
action of Pangla ; that the remedy acts generally and physiolo- 
gically is apparent from the early drying up of remote hacraor- 
rbages (e,g.y bleeding from the urinary tract) and the relief of 
cerebral symptoms, effects due to a restoration of the natural 
state of the blood, and, through it, of the nervous centres. The 
drug may also stimulate organs concerned in the elimination of 
the poison. The subject is one which calls for farther careful 
experimental research.'^ 

Through the courtesy of Surgeon- General Pinkerton we have 
been supplied with further extracts from the records of the 
Eatnagiri Civil Hospital, which show that Pangla root is still 
used with the same success in the treatment of Phursa bite. 
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Only one fatal case is recorded, and in that the remedy was 
administered in the form of tincture instead of in the usual 
manner. 

Mr. G. W. Vidal, C.S., in a letter to the Bomhaij Gazette, 
dated January 30th, 1 890, states that the bite of the Phtirsa snake 
is apparently fatal in about 20 per cent, of cases, and the action 
of the poison is slow. He says : ‘‘ In collecting materials for an 
account of the snakes of Ratnagiri for the Bombay Gazetteer, 

I found (in 1878) records of 62 fatal cases treated at the Civil 
Hospital, These cases showed that death occurred on an aver- 
age in four and a half days, though in some instances patients 
had lingered up to twenty days.^^ In 1855-56 Dr. Imlach, then 
Civil Surgeon of Shikarpur, in a description of the ‘Kapar* 
{^Echis Garinata) , published in the Transactions of the Bombay 
Medical aad Pliyf^ical Society o\. ’Series, p. , 'WToVe 

that “ a reference to police returns will show that in by far the 
majority of cases serious injury and death have been caused by 
the bite of this species.^’ In an article upou. the ‘^Venomous 
Snakes of North C-mara^’ (Joxivn. Nat. Hist. Soc. Bombay, 
VoL v.,No. l,p. 69), Mr. V^ idalsays : — '' There is indeed no doubt 
that the Echis is a far more potent factor than any other venomous 
snake in swelling the mortality of the Bombay Presidency, and 
it is important that this fact should be more generally known 
and recognised than it has been hitherto. It is, of course, 
impossible to show the exact percentage of the deaths from 
snake-bite for which the Echis is responsible. In the returns no 
attempt is made to discriminate the species to which the recorded 
deaths are attributable, and little if any reliance could be placed 
in the statistics, even if such an attempt were made. But the 
conclusion stated above may, I think, be fairly drawn from the 
fact, which is very clear from the returns in their present shape, 
that in all those districts, where the Echis is known to abound, 
the average mortality from the snake-bite is markedly high, 
while conversely, the mortality is insignificant in other dis- 
tricts where the Echis is either rare or absent. The following 
table, which I have compiled with some care and labour from 
the oflScial returns for the eight years, 1878—85, shows the 
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population, the actual average mortality, tod the mortality per 
mUle of each district in the Bombay Presidency 


District. 

/ Popuhtioi 

1 Census of 
1881. 

1 Average 
a actual 

1 mortality 
from snake* 
bite, 1878 

1 to 1885. 

/ Average 
/ mortality 

1 per milk, 

1 1878 to 

1 1886. 

Hydrabad 

I 

764.624 

^ 1817 

^ 0-247 

Thar and Parkar 


48*7 

0-239 

Karachi 

478,688 

87*2 


Batnagiri 


154-5 


Tbana 

908,548 

108-8 

0-119 

Panch Mahals 

265,479 

30-6 

0119 

Shikarpur 

852,986 

72-8 

0-085 

Surat 

614,198 

41-5 

0-067 

Kaira 

804,800 

47*2 

0-0686 

Broach 

326,930 

19-1 

0 0584 

Upper Sind Frontier 

Kolaba 

124,181 

6-7 

0-053 

381,649 

19-8 

0 052 

Ahmedabad 

856,824 

39-6 

0-046 

Sattara 

1,062,350 

41*0 

0-038 

Kanara 

421,840 

160 

0-037 

Belgaum 

864,014 

30-2 

0-034 

Poona 

900,621 

18-6 

0*020 

Dharwar 

882,907 

17-6 

0019 

Khandeish 

1,237,231 

23-1 

0-018 

Bijapur 

638,493 

110 

0-017 

Nasik 

781,206 

108 

0-0138 

Ahmednagar 

751,228 

10*3 

00137 

Sholapur 

582,487 

2-2 

0 003 


Thus three Sind districts and Ratnagiri, in all of which the 
JEc/m swarms in suitable localities, stand well at the top of the 
list with an average mortality, taking the four districts together 
of *205 per 1,000. On the other hand, in the last four districts 
on the list, Bijapur, Nasik, Ahmednagar and Sholapur, 
the combined average mortality per milk is only ’OllS. In 
other words only one man dies of snake-bite in about 100,000 
in these Deccan districts, while in the -EcA/s-ridden tracts one 
man dies in every 5,000. Daboias and kraits are probably 
nowhere so common in Western India as to have much appre- 
ciable efEect on the mortality. But cobras are quite as common, 
I believe, in these Deccan districts as they are in Eatnagiri or 
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Sind. Tliis shows, I think, pretty conclusively that the Echit 

and not the cobra, or any other venomous snake — ^is chiefly 

responsible for deaths from snake-bite in Bombay/^ 

The fresh leaves of P. parviflorus have a pungent taste, and 
when bruised are in general use in the Concan as a cataplasm 
to clean wounds and sores, and to stimulate healthy granulation . 

Description. — A stout, erect, branched shrubby plant ; 
glabrous, pubescent, or scaberulous. Leaves long-petioled, ovate 
or ovate-lanceolate, singly or doubly crenate-toothed or serrate, 
base caneate, whorls subglobose, in dense cylindric or one-sided 
softly hairy spikes, bracts elliptic-ovate, exceeding the hirsute 
calyx, calyx- teeth short, triangular-lanceolate, ciliate. Nutlets 
verj^ small, black, shining. The whole plant has a strong black 
currant odour. Eoots woody, knotted; bark light brown, 
scabrous, with an aromatic odour like that of the plant, and a 
pungent taste, benumbing the tongue and palate when chewed. 

Chemical composition . — The most interesting principle detected 
in the plant was an alkaloid. After repeated purification it 
was left as a yellow varnish with slightly bitter and mouse-like 
flavour. It was more soluble in chloroform than in ether. 
No special colour reactions were noted. We also detected the 
presence of trimethylamine, and a volatile principle with a 
cedar- wood odour. Eesinous principles were also present, with 
astringent matter. We provisionally call the alkaloid Pogoste^ 
monine. 

MENTHA SYLVESTRIS, Linn. 

Fig. — Beichb. Ic. FL Oerm.j t. 82 ; Eng. Bot. 686. Wild 
Mint (Eng,), Mcnthe sauvage (Fr.). 

Hab. — Temperate W. Himalaya, Persia. The herb. 

Vernacular . — Pudfna or Pddina (Hmd., Tam,, Beng., Ch%,), 
Chetni-maragu (Can,), Vatalau, Pudina (Mar,). 

History, Uses, &C. — A fragrant plant named or 
in Latin Mintha or Mentha, was known to the Greeks and 
Eomans (Theophr,,u., 4; PUn., 19, 47; 20, 53), which was 
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probably a kind of mini According^ to Pliny, the name of this 
plant was afterwards changed to h^vovyLov on account of the 
sweetness of its smell. It was used as an ingredient in sauces 
and for medicinal purposes ; it is impossible to determine with 
certainty which species of mint was used by the ancients, but it 
is generally supposed to have been M, sativa, Linn, 

Ovid tells us that Myntha was a nymph beloved of Pluto, 
who was turned into a plant by Proserpine out of jealousy. 
Pe Gubematis (M^yth. des PkniL, ii., 226) says: — ^‘Les Franjais 
Vappellent Mentlie de Nostre Danie, les Allemands Unscr Frauen 
Muntz, Pietro de Crescenzi, Herba smctw Marm, Dans la Ma- 
turate et generate Historia detV Indie Occidentati (Ramusio) on 
lit: herba buona, che in alcune parti chiamano herba 

Santa, e in molto altre menta,^^ Dans lea Altcgories d*Azz Eddiny 
traduit par Garein de Tassy, la men the aemble jouer, au 
contraire, un assez vilain role. Le basilic en parle ainsi au jasmin : 
**Tu auras peut-etre entendu dire qu’il existe un d^lateur (la 
menthe) parmi les etres de mon espfece ; mais, je t^en prie, nelui 
fais pas de reproches ; il nc r^pand que sa propreodeur; il ne di- 
vulgue qu un secret qui le regarde ; il ne d^voile enfin que ce qu’il 
peut decouvrir.’^ Quelle allusion peut contenir cette allegoric? 
Est-il possible que la vieille equivoque latine entre les mots 
meniha et mentula se soit repetee dans une langue orientale? * 
Quant a la premiere, elle est certaine, et les poetes porno- 
graphiques italiens en ont bien abus^. Il faut sans doute en- 
core songer a cette equivoque, pour comprendre Torigine de la 
superstition Sicilienne de Caltavuturo, dans la province de Pa- 
lermo; on y croit que si la femme dans ses mois s’approche de la 
menthe, la plante p^rira ; autrefois, au lieu de menta, on enten- 
dait probablement mentula : d’oh la croyance qui, autrement, 
serait inintelligible. ^ 

Apulfe, De Virtutibm Herbamm, indique le rite qu’il faut 
suivre pour cueiUirla menthe : "‘Lege earn mense Augusto, mane 
primo priusquam sol exeat, mundus, ad omnia sicdicens: Te 
precor, herba hedyoamo Sy per eum qui nasci te jussit, venias ad me 

♦ Immovero sic est, idem valet. ~ 



In colic, mint juice with a little black pepper and honey is 
given. 

Description. — M, sykestrls has leaves broadly or narrowly 
oblong, obovate or lanceolate subacute, serrate, hoary beneath, 
whorls ill terminal spikes, calyx- teeth triangular or lanceolate, 
corolla hairy, glabrous within. Nutlets usually pale, smooth, 
sometimes brown and delicately reticulate. {FL Br, Ind,) 

The plant varies much in size and habit. Aitchison observed 
it in Biluchistan in beds of streams amongst tamarisk shrubs, 
growing nearly seven feet high and forming large clumps. 
Another variety was collected by him on the Harirud valley. 

Mentha viridis (spear-mint), M^pipevita and Jf. incana (pep- 
permint), Jf. sativa, and M. aqiiaticaj occur in Indian gardens, 
and as escapes. M. arvensis is a native of the Western 
Himalaya. 
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Chemical The most important constituent is the 

volatile oil, which has the same composition as oil of peppermint, 
but differs from it in odour and flavour (see p. 107). 

The plant contains a little tannin. 

Commerce , — The dried plant of 3f. sj/lvestria is a regular 
article of import from Persia into Bombay. Value about 
2 annas per lb. 

MENTHA ARVENSIS, Linn, var. piperascent. 

Hab. — China and Japan. The essential oil, and Menthol 
or Peppermint camphor. 

Vernacular . — The oil. — Lin-tsao (G/nn,), Hakano Abura 
(Japan), Pddine-ka-tel or atar (Hind., Beng.), Vatalau- 
cha-tdl (Mar.), Phudino-nu-tel (Gnz.), Pudina attar or tailam 
(Tam.), Pudina-attaru or tailamu (TeL), Pudina- attar or 
yanne (Can.). Menthol. — Po-ho-yo (Chin,), Hatsca (Japan), 
Pudine-ke- phdl (Ind. Bazars). 

History, Uses, &C*— Peppermint was in use in 
China and Japan at least 2,000 years ago. The Fudanaj- 
el-tays, “Mentha hircina/* of Ibn Sina appears to have been 
peppermint ; he describes it as a very efficacious kind of mint 
and a good diuretic. Haji Zein el-attar (1868) mentions a 
kind of mint called Filfilmdn, i.e., “having the qualities of 
pepper,'' also known as Pudineh-i-kohi or “hill mint." Both 
the Arabs and Persians appear to have been well acquainted with 
the value of this mint in neuralgic affections. It is interesting 
to observe that in Hull's Manchester, 1799, pepper- 

mint is named Mentha hircina^ Peppermint is not mentioned by 
Sanskrit writers on Materia Medica, F rom the Pharmacograph i a 
we learn that peper-niint was first observed by Dr. Eales and 
communicated to Bay, who noticed it in his Synopsis in 1696. 
Dale, in 1706, states in his Pharmacologice Supplementum that it 
is esteemed a specific in renal and vesical calculus ; and Ray, in 
the third edition of his Synopsis, declares it superior to all other 
mints as a remedy for weakness of the stonrach and for diarrhoea. 
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Upon the Continent of Europe peppermint became practically 
known about the latter end of the last century {op. cit.^ 2nd 
p. 481). Peppermint camphor was first described by Gmelin in 
1829, who obtained it from the European plant. Pereira and 
Guibourt notice the menthol of China, and in 1862 a memoir 
on crystallized oil of peppermint from J apan was presented to 
the Chemical Society by Oppenheim, who speaks of it as 
coming to Europe in earthenware jars, and often adulterated 
with sulphate of magnesium to the extent of 10 to 20 per cent 
This, however, was not the case with a sample examined by Moss 
and also by G. H. Beckett and C, R. Alder Wright in 1874. 
When first brought to Europe it was used as a remedy for head- 
ache and neuralgia, and was known in France as Gouttea 
Japo7iaises. In 1879 Mr. Archibald Duncan, a student of the 
University of Edinburgh, drew attention in the Lancet to its 
value as an antiseptic. Dr. A. Rosenberg {Lancet, 1885) recom- 
mended an alcoholic or ethereal solution as a local anaesthetic 
in affections of the nose, pharynx, and larynx. The use of 
menthol for these purposes has now become general in Europe 
and America. Dr. Lahnstein {Therapy Monahh,, 1890, No. 5) 
has used menthol with striking success against vomiting in a 
child with traumatic peritonitis where opium and morphine 
had failed. 

Dr. Drews {Therap. Monatsh., 1890, No. 7) has conditionally 
confirmed the communications of Gottschalk and Weiss con- 
cerning its value in obstinate vomiting of pregnancy. 

Dr. Bronner of Bradford reported at the 62nd meeting of 
German Scientists and Physicians in Heidelburg on the success 
obtained by him with menthol (a few drops of a 20 per cent, 
solution in olive oil poured on pieces of pumice stone) in 
obstinate swelling of the tubes as well as in some cases of 
sclerosis. {Therap. Monatsh., 1890, No. 8.) 

Dr. Jones (Deutsch. Apoth-Zeit.^ 1890, p. 143) has used 
menthol successfully in 20 per cent, alcoholic solution for 
inhalation in asthmatic cases. Lastly, the success obtained 
with menthol against diphtheria must be mentioned. 

111.-14 
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Dr. Hermann Wolft' (Therop^ Monatsh*, 1890, No. 9) Las 
exhaustively reported on his experience of two years with the 
treatment. In India it is chiefly used as a stimulant carmina- 
tive by vegetarians in the same manner as the essential 
oil of peppermint, which is largely imported from China 
and Japan. One of us has iound a large rectal injection of 
essence of peppermint in warm water afford marked relief in 
renal colic. 

Description. — Chinese oil of peppermint is generally 
high coloured and very pungent, with a bittor after-taste. It 
is now often deprived of its menthol, but still appears to be un- 
able to compete with the Japanese oil which has nearly driven 
it from the Indian market. The menthol of China and Japan 
occurs in long hexagonal crystals, resembling sulphate of mag- 
nesium, which contain much water. E. B. Kyle [Amer. Journ. 
of Tharm.y 1885) mentions the following among the properties 
pf menthol. When thrown upon water, currents are produced to 
and from the dissolving crystals. Menthol liquifies with chloral, 
thymol, and camphor ; and this action is particularly noticeable 
with thyrhol, crystals of the two substances placed in contact 
being in a few minutes transformed into a thick oily liquid. 
On gently heating a mixture of 1 drachm of the aqueous solu- 
tion of menthol with half a drachm of a solution of 1 grain of 
iodine and 5 grains of potassium iodide in two drachms of water, 
with a small quantity of potash solution, the characteristic odour 
of iodoform is developed. The aqueous solution is not affected 
by ferric chloride or bromine water, but yields a slight turbidity 
with chlorine water. One grain of menthol yields, with 120 
drops of sulphuric acid, a brownish red liquid of a very dis- 
agreeable odour, and on the addition of a little potassium bichro- 
mate becomes chrome green, the colour remaining unaltered 
for several weeks. Menthol slightly warmed with nitric acid 
yields a thick, wine-coloured, oily liquid, and at a higher 
heat red fuihes are given off ; on neutralizing now with ammonia, 
E precipitate is observed which is soluble in alcohol, and the 
iolution when evaporated yields an indistinctly crystalline 
mass. ' 
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The oti of M, arvensia, var piperascem, distilled from fcife fresh 
plant, grown at Mitcham, by Moss had a decided yellow colour, 
and a sp, gr. of '9107 at 62® F, With the barometer at 30 in. 
it boiled at 402® F, 

The sp. gr. of the oil aiter detcniiiniiig the boiling point, 
was found to be '9117 at 62® F. 

Other specimens of oil distillerl in England from the dry im- 
ported herb, were found by Moss to be different in appearance 
and physical properties from that distilled by him. One 
labelled ‘‘ non-rect/^ was distinctly green, and had a sp. gr. of 
*9167 at 62®F, ; a second, labelled rect./’ was pale in colour, with 
a faint green tinge, and had a sp. gr. of 9t>98. The sp. gr. of 
these oils contirm Todd’s gen-cralizatioii that pure oils fall 
between *908 and *917. (Phami. Joiir>u^ p. 440, 1886.) None of 
the three oils gave any coloration when subjected to the test 
given in Todd's paper above mentioned. It consists in adding 
one drop of oil to a m^ixtureof 25 drops of alcohol with one drop 
of nitric acid, sp. gr. 1*2. With the oil of M. pij)erita a 
permanent blue or bluish-green colour is developed* 

Chemical compoHition. — Oil of peppennint owes its peculiar 
odour to meiithal (miut camphor, mint stearopten), 
which is chiefly contained in the last p(.)rtious obtained on sub- 
jecting the oil to fractional distillation. It forms colourless 
prisms which fuse at 42® 0, and boil at 2 1 2® C. Distilled 
with phosphoric anhydride, it yields menthene which 

is a colourless liquid of an agreeable odour. According to 
Moriga (1881), oil of peppennint contains probably also an 
oil of the formula C^®II*®0, which may he prepared from 
menthol by oxidation with potassium bichromate; but by 
treatment with fuming nitric acid menthol yields at first an 
explosive oil, afterward crystals of an acid 
melting at 97®C, ; this compound is not identical with pyro- 
tartaric acid, with which it agrees in composition, A compound 
isomeric with bomeol had been found by Beckett and Wright 
(1875) in the liquid portion of Japanese peppermint oil, but, 
according to Fliickiger and Power (1880), is not present in 
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oil dfistilled at Mitcham, which coiatams, besides menihol, 
eereral hydrocarbons of the formulas and(3*^H’**, aaad 

haTxng a terebbthinate somewhat lemon-like odonr^ {8Ml^ 
and Maisch,) 

Commerce ^ — Chinese oil of peppermint aiMi menthol are 
imported into India in quarter-catty flat bottles, bearing a 
Chinese label, ' Four or more of these bottles are packed in a tin 
box. The Japanese oil is packed in tins of various sizes and 
has generally an English label, much of it is of very inferior’ 
quality, the menthol having been separated. Cocking^s is the 
best brand, and is packed in glass bottles with paper cases. 
Value — oil, Rs. 4 to 5 per lb. ; menthol, Rs. 8 per lb. 

Indian substitutes for peppermint are Mentha incana, 
Willd.y much cultivated in gardens, and wild in Northern India, 
and Micromeria capitellata, Benih., a native of Behar, 
the Western Himalaya and the Western Ghats, described by 
Dalzell as rivalling the peppermint in its aromatic and carmi- 
native properties, 

ORIGANUM MARJORANA, Linn, 

Fig. — Woodv, Med, Bot, t, 165. Sweet Marjoram {Eng 
Marjolaine (Fr,), 

Ha,b, — Portugal to Western Asia. Cultivated in India, 
The herb. 

Vernacular. — MLarwa {Indian Bazars). 

History, Uses, &C , — The name optjaroy, in modern Greek 
ptyavi, was applied in ancient times to plants of this genus, but 
0. marjorana was distinguished by the names <rapylrvxou and 
apapuKos, A Greek myth informs us that Amaracus was a page 
to the king of Cyprus, who one day on letting fall a vessel of 
perfume became so frightened that he was turned into this 
plant. The Greeks and Romans decorated the newly married 
with it. Catullus says ; — 

CingB tempora floribus 
SnavGolentis Amaraci. 



Chemical compoHifion , — The volatile oil (Oleum majoi*autf) ia 
thin, yellowish, of the specific gravity 0 89, boils above! 63® C., 
is readily soluble in alcohol, has the aromatic odour of the herb, 
and, according to Bcilstein and E. Wiegand (1882), contains a 
terpene boiling at 178® C. and forming a liquid compound with 
HCl ; the fraction boiling between 200® and 220® C. has the 
composition and is not affected by metallic sodium, 

(Stille and Malsc/i ,) 

THYMUS SERPYLLUM, Linn, 

Fig, — Bot,, xMi., t, 1514, Wild Thyme (Lngf,), Ser- 
polet (Fr,), 

fJab, — Western Temperate Himalaya, Persia, Europe. The 
herb. 

Vernacular , — Masho (Panj,), Hdsh& [Pers, Ind, Bazars), 

History, Uses, &C, — Hdshi is the Persian name of 
T, serpyllum, but it has been adopted by the Arabian and Persian 
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physicians as the equivalent of the ^v/ior of Dioscorides, a plant 
concerning the identity of which there is much doubt : some 
supposing it to be the Satureia capitata of Linneus, and others 
the Thymus vulgaris or T, Zygis of the same botanist. Ibn Sina 
in his description of IlashS quotes what Dioscorides says con* 
cerning and does not notice the epiryWor of the same author 
usually identified with T serpyUum, Haji Zein el- Attar follows 
Ibn Sina in identifying Hasha with the of the Greeks, 
and describes it as a kind of mountain mint with very numerous 
small flowers of a purplish colour, slender stems, and leaves like 
the Jadeh, His description of its medicinal properties hardly 
differs from that of Pliny (21, 89), which is as follows Thyme 
is considered to be very beneficial to the sight, whether 
used as an article of food or as a medicament, and to be good 
for inveterate coughs. Used as an electuary with vinegar and 
salt, it facilitates expectoration, and taken with honey prevents 
the blood from coagulating. Applied externally with mustard, 
it dispels chronic fluxes of the fauces, as well as various 
affections of the stomach and bowels ; still, however, it must 
be used in moderation, as it |is of a heating nature, and acts 
as an astringent on the bowels. In cases of ulceration of the 
intestines, the dose should be one denarius of thyme to one 
sextarius of oxymel ; the same proportions, too, should be taken 
for pains in the sides, between the shoulder-blades, or in the 
thoracic organs. Taken with oxymel, it is used for the cure of 
intestinal diseases, and is administered in cases of alienation of 
the senses and melancholy. Thyme is given also for epilepsy, 
when the fits come on, the smell of it reviving the patient ; 
it is said, too, that epileptic persons should sleep upon soft 
thyme. It is good also for hardness of breathing, and for 
asthma and obstructions of the catamenia. A decoction of 
thyme water, boiled down to one-third, brings away the dead 
foetus, and it is given to males with oxymel, as a remedy for 
flatulency, and in cases of swelling of the abdomen or testes and 
of pains in the bladder. Applied with wine, it removes tumours 
and -fluxes, and in combination with vinegar, callosities and 
warts,. Mixed with wine, it is used as an external applioatioJi 
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for sciatica ; and beaten up with oil and sprinkled upon wool, 
it is employed for diseases of the joints and for sprains. 
It is applied also to burns, mixed with lard. For maladies of 
the joints of recent date, thyme is administered in drink, 
in doses of three oboli to three cyathi of oxymel. For loss 
of appetite it is given beaten up with salt.'’ 

The ancients appear to have been acquainted with the anti- 
septic properties of thyme. Virgil (Georg. IV., 241) speaks of 
the fumigation of beehives with the smoke of the burning 
plant, and the name is derived from to burn incense. 
Macer Floridus {Be Vir, Herb) recommends thyme as a 
remedy for the bites of venomous animals. In the Punjab 
the seeds of T, serpyllum are given as a vermifuge. {Stewart.) 
The plant is an indiiferent substitute for T. vulgaris, as it 
contains hardly any thjmiol. The latter principle is, however, 
afPorded abundantly by the seeds of Carum copticum, a plant 
largely cultivated in India. Thymol is a powerful antiseptic ; 
when absorbed it paralyses the nerve centres in the cord 
and medulla, and g like carbolic acid lessens reflex action, 
slowing the respiration, and lowering the blood-pressure 
and temperature. In poisonous doses it causes weakness, 
drowsiness, coma and death. It differs from carbolic acid 
in being less volatile and less easily oxidised. Its action 
as a disinfectant is more permanent and at the same time 
more powerful than that of carbolic acid. It is less irritating 
to the skin or mucous membrane, and does not act as a 
caustic like carbolic acid, and is a less powerful poison to 
mammals. Its action on the nerve-centres is a paralysing one 
from the first, and is not preceded by excitement as in the case 
of carbolic acid. While in the body it appears to effect tissue- 
metabolism, for in animals poisoned by it the liver is found 
quite fatty, as in phosphorus-poisoning. It appears to he elimi- 
nated by the respiratory and urinary organs and 
to cause irritation of these organs during the process of 
excretion. In poisoning by it, the bronchial mucous mem- 
brane is extremely congested, the secretion of mucous increased, 
ttie lungs congested, and sometimes consolidated ; the kidneys 
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inflamed, and the urine albuminous or bloody. Thymol has 
been used as an antiseptic, as an application to shin disea^s, 
ringworm, eczema, psoriasis; as a gargle, spray, or inhalation 
in sore-throat, bronchiectasis and phthisis, or as an injection 
inozsena. Internally it has been used in diabetes and vesical 
catarrh. (Lauder Bruntmi.) 

Dr. Gross [Pharm. Zeitsch., 1890, p. 261) reports on the suc- 
cessful results obtained with thymol in the treatment of diph- 
theria, having found it the most effective remedy in 280 cases. 
He prescribed, according to the age of the child, a 0*1 to 0*3 per 
cent, solution in doses of 10 to 12 drops every 5 to 10 minutes, 
according to the severity of the case. The solution was flavour- 
ed with some pleasant-tasting syrup and in severe cases a few 
drops of brandy w^ere added. The children soon become accus- 
tomed to the burning taste and willingly take the solution* 
Besides this there is the advantage that the remedy is perfectly 
harmless and may be given continually for weeks together. 
The effect of the treatment in cases of average severity is seen 
in from 3 to 4 hours. 

Thymol is recommended by Eiister in whooping-cough in a 
solution of 1 in 2,000. Three or four times a day he directs 
this solution to be inhaled by means of an atomiser. According 
to his experience the cases never assume a violent character 
when this treatment is begun in time ; if , however, the attacks 
are already frequent and violent they soon diminish in number 
and severity. The duration of the treatment is between three 
and four weeks, and healthy children who inhale the spray are 
protected from whooping-cough. Dr. E. Lawrie (Jjancet, 
Eeb. 16, 1891) reported two cases of chyluria successfully treated 
with thymol given internally in doses of one grain every four 
hours, gradually increased to 5 grains. 

Description and Properties.-Thymol crystalUzes in 

CiuBj colourleBs, rhombic bceIos; or ib boob in oommerc© in Inr^o 
translucent cryBtalB of Bpec. gray. 1-028. It melts between 60° 
and. 52“ 0. to a colourless liquid lighter than water, retains its 
fluid condition often for a long time, and boils near 230“ C. It 
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baa an aromatic thyme-like odour and a warm, pungent but 
scarcely caustic taste. It dissolves sparingly in water, requiring 
at 15® 0. 1,100 to 1,200 parts for solution, but is soluble in half 
its weight of alcohol, ether, and chloroform, in 2 parts of soda 
solution sp. gr, 1'16, and freely in benzol, benzin, carbon 
disulphide, glacial acetic acid, and fixed and volatile oils. It 
forms with soda a crystallizable and readily soluble compound, 
and does not change the colour of a solution of ferric chloride. 
Symes (1879) ascertained that on being triturated with one-half 
to ten times its weight of camphor, a colourless syrupy liquid is 
obtained, but it does not liquefy with chloral hydrate. According 
to Gerrard, the strongest aqueous solution of thymol available 
is 1 in 1,000, and a solution of 4 grains of it in a fluid ounce of 
alcohol is miscible with water without becoming turbid; 
3 grains of thymol are dissolved by 1 grain of caustic soda and 
H grains of caustic potash. Solid fats, when heated, are 
excellent solvents of thymol. A solution of 1 part of thymol 
in 1 00 parts of warm glycerin remains clear. ThjTnol is also 
soluble in 4 parts of cold sulphuric acid ; the solution has a 
yellowish colour, and, on being gently heated, becomes rose-red. 
On pouring this solution into 10 volumes of water, (Hgesting 
the mixture with an excess of lead carbonate, and filtering, 
the liquid becomes violet-blue on the addition of ferric chloride. 
This reaction is due to mlphothymolic acid, C‘®H^*SO^ discovered 
by Lallemand (1853). Haramarsten and Robert (1881) give 
the following as the most delicate test by which one-millionth 
of thymol may still be detected : Mix the liquid with one-half 
of its volume of glacial acetic acid, then with at least an 
equal volume of sulphuric acid, and w^arm gently, when a bright 
reddish- violet colour is produced which is not destroyed by 
boiling. According to Ilirschsohn (1881 ), a solution of thymol 
in 60,000 parts of water is rendered turbid by bromine- water, 
but, according to Hammarsten, the precipitate is not crystalline 
like tribromophenol. (Stille and Maisch,) 

Chemical compoaition. — The volatile oil of Thymus SerpyUum, 
Linn., according to E. Buri (1879), contains two phenols which 
donotoongealat — 10® 0., and of which one imparts a yellowish- 
ill.— 16 
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grcjen colour to ferric. chloride, and yidda a 'aulphonio acid, flu 
salta of which, like the thymol aulphonates, produce with ferric 
^ts an intense blue colour. Jahna (1880) reported also the 
presence of a little thymol and carvacrol. Messrs. Schimmel 
& Co. (Report, April 1891 ) obtained by distillation of the leaves 
and stalks 0‘3 per cent, of an oil having a very pleasant meUssa- 
like aroma with a slight 8oup9on of thyme. Its specific gravity 
at 15® 0. was 0*917. 

Thymus mlgark, Linn., is the chief source of thymol in Europe ; 
the essential oil is usually sold under the name of Oleum Origani. 
For the chemistry of thymol the reader is referred to the article 
upon Carum copticurn. (Vol. ii., p. 116.) 

Fddanaj-i-jibali, also called Pudineh-i-kohl, “hill mint,” is 
identified by Mahometan physicians with the Calamintha of the 
ancients (cf. Matth- Valyr, v., 2, 76. /), Calamintha vnlgaris, 
Sweet, Eng. Bot, 1G76. We have not met with thisdrugin the 
Indian Bazars, but three species of Calamintha occur in the 
Himalayas. 

ZATARIA MULTIFLORA, Rom. 

Hab. — Arabia, Persia, The herb in dower. 

Vernacular. — Saatar {Ind. Bazars). 

History, Uses, &C. — The Mahometan physicians of the 
East identify this drug with the dpiyavnv of the Greeks, and 
describe it as having properties similar to those of thyme and 
mint. Dr. Jayakar of Muscat found the plant in dower in 
May 1885 on the hills near Muscat in Arabia, and kindly 
forwarded specimens, which were identified at Kew as E. multi'- 
flora. The drug is much used in India in infusion as an 
agreeable aromatic stimulant and diaphoretic; many other 
properties are ascribed to it in Persian medical works which it 
is unnecessary to recapitulate. 

Description. — The drug has a fragrant odour like lemon 
thyme, and consists of small ovate, or nearly round, dotted, 
fijUtire, rather leathery leaves, the largest of which are about 
i inch long ; mixed with them are portions of a slender woody stem 
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and num^^, minute flowers, forming knotted dusters upon a 
slender spike ; each flower is famished with a small bract, and 
when magniflfd the bracts and calices are seen to be densely 
covered with jointed hairs. The calyx is unequally 4-cleft, the 
corolla labiate, and of a red colour, the calyx and flower after 
being soaked in water for 24 hours only measured i inch in 
length. The leaves when magnified present a mossy surface; 
which is thickly pitted, each pit containing a granule of red, 
resinified essential oil. 

Chemical composition. — The leaves contain an aromatic essen- 
tial oil having a mint}^ odour, a red, tasteless, acid resin, and 
some tannic acid giving a green precipitate with ferric chloride. 
The bitterness is not due to an alkaloid. The leaves containing 
10 per cent, of moisture yielded 13 per cent, of ash. 

ZIZIPHORA TENUIOR, Linn. 

Hab, , — Persia, Belu(‘histan. The herb. 

Vernacular . — Mishk-i-taramashia (Ltd. Ha‘.:ars ) . 

History, Uses, &C. — The Mahometans of the East 
identify this plant with the or ** wild thyme ” of the Greeks. 
It is the of Ihn 8iua, who describes it as very hot 

and dry. Haji Zein in the Ihhtiarat states that it is called 
Rang in Shiraz, and that tlie milk of goats feeding upon it 
becomes bloody. He desciibes it as a valuable expectorant and 
lithontriptic in doses of one mithkal, but says that it sometimes 
causes haomaturia. He also mentions its use by Galen as a 
suppository in painful affections of the uterus, and by Ishak as a 
carminative addition to purgative medicines. The drug is also 
said to be a powerful aphrodisiac. Aitchison states that the 
peasants in the Harirud Valley and Khorasan call the plant 
Kahuti. 

Description. — A very small plant, 2 to 3 inches high; 
root as long as the plant, single, woody, with a few small fibres. 
The stems, which are 2 to 5 in number, are also woody, and 
branch from the ground ; they are thickly set with leaves and 
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flowers, which reach to the apex and form a spike. The leayes 
are linear-lanceolate, and have several prominent straight vems 
on each side of the midrib. The calyx, which is purple, 
encloses four oblong seeds of a brown colour, and is marked with 
numerous ribs, and ends in five sharply cut claws; it is studded 
with simple hairs, and is long. The odour 

and taste of the drug is pleasant, like peppermint, but sweeter, 

Zufah-i-yabis.* From an examination of the drug it 
appears to be a small plant, 6 to 8 inches high; stem not thicker 
than a crow-quill, 4-angledj purplish, branched from the base, 
which is woody; root woody, seldom branched; flower heads 
numerous, oblong; calj^ striated, hairy, purple, with five sharp 
teeth ; seeds naked, four in number, oblong, 3-angled, of a pale 
brown, studded with rows of small round tubercles ; on one side 
of the hilum there is a fringe of smaller tubercles very closely 
set, and on the other two elongated white prominences. As 
found in commerce the plant is much broken up ; it has a pleasant 
odour like sweet hay. Taste bitter; properties, according 
to native writers, stimulant, anthelmintic, and deobstruent. 
The drug is generally attributed to Et/ssopiis officinalis^ but 
this cannot be correct, as the flowers are in oblong spikes. It is 
imported from Persia. 

H. parviflora, Benth.^ is a native of the temperate 
Himalaya. 

Chemical composition , — Besides tannin, resin, fat, sugar, muci- 
lage, &c., the most important constituent of Hyssop is oil of 
hyssop, of which the fresh herb yields i to i per cent. It is 
pale-yellow or greenish, limpid, of about the specific gravity 
0*94, and freely soluble in alcohol; it contains oxygen, and com- 
mences to boil at 142® C., the boiling-point rising to 180® C. 
It has the odour and taste of the herb. The hyssopin of Her- 
berger (1829) was found by Trommsdorff to be impure 
sulphate of calcium. 

• Sibthorp stHtes that Satureaa grica, Linn., is the ^frerawo of the 
modern Greeks, and the of the Turks. In Sind Nepeta ci/iam, 
Benth., is called Zufab. 
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Badranjboya, Baklat-el-Utmjiya (Arab,), Imported 
from Persia. 

Description. — Calyx striated, hairy, 5-fid, not so long as 
that of Zufah-i-ydbis, and not coloured; seeds four, naked, 
brown, 3-angled, nearly smooth, a white patch on each side of 
the hilum ; flowers in axillary clusters of about 6, upon a short 
peduncle; leaves ovate, margin deeply dentate, somewhat 
hairy. The drug is always much broken and consists chiefly of 
stem and fruit ; the former is quadrangular, much larger than 
that of Zdfah, of a purplish tint. Taste bitter, odour faintly 
aromatic. This herb is supposed to represent the ix€\l(t(t64}v\\ov 
of Dioscorides and Theophrastus, generally known in Latin as 
Apiastrum. Virgil (G. 4, 63) calls it Melisphylla, and Theo- 
phrastus (4, 25) /xfXiVfio. It is a plant beloved by bees, the 
Balm Gentle or Melissa officinalis of our gardens. When fresh 
it has a pleasant lemon odour, which is not retained by the dry 
plant. It was formerly valued as a corroborant in hypochon- 
driacal affections, and the Persian drug is still used for this 
purpose by Indian hakitns. In Europe, Balm tea is still a 
domestic remedy, and is given as a grateful diluent in febrile 
affections : it has a place in the French Codex. The different 
species of Melissa are widely diffused, being found in Europe, 
Central Asia, and North America. 

Chemical composition. — The leaves of M. officinalis contain, 
besides the common constituents of plants, a small quantity of 
tannin and bitter principle, and about J to i per cent, of volatile 
oil, which is colourless or yellowish, has a specific gravity of 
about 0*89 ; dissolves in about 5 parts of alcohol, sp. gr. 0-85, 
and contains a stearopten. 

MARRUBIUM VULGARE, Linn. 

Fig. — Reichb. Ic, FI. Germ.^ U 1224, /. 1 ; Eng. Bot.^ 410 ; 
Bentl. and Trim,, 210. Common White Horehound (Eng.)^ Mar- 
rube blanc (Fr.). 

Hab , — W estem Temperate Himalaya to Europe. The herb. 

Vernacular. — Far6siyun (Ind. Bazars). 
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History, Uses, See. — This plant is the ^pdtnov of Theo- 
phrastus (vi., 2), who mentions two kinds. Dioscorides (iii., 110) 
relates its medicinal uses, which are also noticed by Hippocrates 
(681, 3), Celsus (v., 11), and Pliny (20, 89). The ancients 
considered it to be a general stimulant, expectorant, deobstruent, 
carminative and local anodyne. Horehound has still a consi- 
derable reputation in Europe as a remedy for chronic bronchitis 
with copious expectoration, and as a stomachic tonic in dys- 
pepsia. It was also formerly prescribed in chronic rheumatism, 
hepatic and uterine obstructions and ague, the usual dose being 
from t to 1 drachm of the dried herb. The ancients used the 
expressed juice with honey, both internally and as a local appli- 
cation to foul ulcers and diseased mucous surfaces. 

Horehound is the Farasiyun of Ibn Sina and other Arabian 
physicians, who reproduce the account given by Dioscorides of 
its medicinal uses. Hakim Ali Gilani, in his commentary upon 
the Kanun, gives Suf-el-ard, earth wool,^^ and Hashishat-el- 
kalb, ‘‘dogs^ herb,'’ as Arabic names for the plant; he says that 
dogs always piss on smelling it. 

Owing to the similarity between the Greek words frpdtTiov and 
frpd<roi/ some Mahometan physicians have fallen into the error 
of supposing the drug to be an alliaceous plant. Hakim 
Muatamid-el-muluk Syud Alvikhan points out this error, but 
falls into another, inasmuch as he identifies it with Arusa 
(Adhatoda Vasica), Mahometan writers also mention a second 
kind of Far&iydn called Baluti ; this is our Black Horehound • 
(Ballota nigra, Linn.). 

Jf. mlgare is a common plant in Persia ; Aitchison observed 
it growing abundantly in Khorasan. In the bazars of the plains 
of India it is not obtainable ; if demanded, either Arusa, or a 
kind of squill called Fardsiydn-i-piyazi, is supplied. 

Description. — The branching stem is about a foot high, 
quadrangular, much -branched, and covered with a white felt. 
The leaves are opposite, petiolate, about an inch long, roundish- 
ovate, somewhat heart-shaped or rounded at the base, obtuse, 
serrate or coarsely crenate, wrinkled by the prominent veins 
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below, pale-green and downy above and hoary beneath. The 
flowers are in dense axillary whorls, with woolly, linear, and 
hooked bracts, a tubular ten-ribbed calyx divided into ten short, 
spreading, stiff, and hooked teeth, and a white bilabiate corolla 
enclosing four stamens. The four achenes are dark-brown. 

The herb has a peculiar aromatic and somewhat musky odour 
and a pungent bitter taste ; if kept for any time, the aroma dis- 
appears. 

Chemical composition , — The plant has been recently examined 
by J. W. Morrison {Am, Journ, Pharm,^ 1890, p. 327). A 
proximate analysis gave the following result: — 

Per cent. 


Fat, wax and traces of volatile oil 2’05 

Crystalline compound, soluble in ether *48 

Chlorophyl and fat 2*29 

Resin and bitter compounds, soluble in absolute 

alcohol 1*94 

Mucilage 4*94 

Glucose *67 

Extractive, soluble in water 5*93 

Albuminoids 4 *48 

Pectin and undetermined 5*93 

Pararabin 2*30 

Cellulose and lignin 37*48 

Moisture 6*72 

Ash 24 30 

Loss *49 


The fat was soluble in hot 95 per cent, alcohol, and melted at 
46® C. The wax was insoluble in this solvent, but dissolved in 
carbon bisulphide. The crystalline principle was extracted 
from the drug with stronger ether, and purified by repeated 
crystallization from hot 95 per cent, alcohol, with one or more 
treiitments with animal charcoal. The crystals were insoluble 
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in water and in solution of potassium hydrate, very sparingly 
soluble in boiling water and in cold alcohol Soluble in hot 
95 per cent, alcohol, also in ether and chloroform. They melted 
at 152® to 153® C. They were at first tasteless, but developed, 
when held on the tongue, a decided bitterness. The alcoholic 
solution was very bitter. 

Sulphuric or nitric acid gave a dark-brown colour, hydrochloric 
acid produced no change and ferric chloride produced no change. 

This principle reduced Fehling’s solution slightly by boiling, 
without first being treated with an acid. On boiling it first 
with acidulated water a peculiar aromatic odour was developed, 
then on heating with Fehling’s solution an abundant precipitate 
of cuprous oxide was produced, thus showing it to be an easily 
decomposable glucoside. 

A small quantity of a bitter principle was extracted from the 
drug by absolute alcohol, along with the resin. This appeared 
to be different from the previous one extracted by ether, and 
for the purpose of further investigation, a larger quantity of 
the drug was exhausted with ether, the solvent recovered and 
the residue treated with petroleum ether to remove fat and wax. 
The remaining portion was dissolved in hot alcohol, treated 
with animal charcoal and crystallized. The crj stals were puri- 
fied by repeated crystallization and treatment with animal 
charcoal. Melting point, 152® to 153® C, 

The average of two combustions was : — 


Found. Calculated for. 

(C*oH»80®) 

C 70-25 70*38 

H 8-42 8*50 

0 21-33 21-12 


100-00 100-00 

Three samples of crystals, presented with a thesis of last year 
by Frederick Q*. Hertel, Ph.G, (American Jbuma/ o/ Pharmacy, 
t890, p. 273), and obtained by him from the fluid extract, were 
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also examined. One of these, which he had crystallized from 
cold alcohol, welted at 153*6^ to 154*5® C., was evidently nearly 
pure ; the average of three combustions gave ; — 


C 70*54 

H 9*08 

O 20*38 


100*00 

The other samples were evidently the same compound in an 
impurer condition, as was found by combustion and melting 
point. The author here remarks : — 

^^This compound as well as that obtained by myself is 
evidently the marrubiin discovered by Mein in 1855. Harm 
(Afr/fw der Pharmacie, No. 83, p. 144) stated the melting point 
to be 148°C. 

^*In a later communication (No. 116, page 41), on elementary 
analysis he found the substance to contain 8*52 per cent, of 
hydrogen and more than 69 per cent, of carbon. 

Kromayer [Archiv d^er Pharmacie, No. 108, p. 267) gives 
the yield of marrubiin as about 2 grams from 25 pounds of the 
drug, and states the melting point to be about 160®C., and 
that it is not a glucoside. My results indicate its composition 
to be very close to that of absinthiin, but they do not 

agree with all the properties of that substance as described by 
Kromayer in the same journal (No. 108, p. 20), who states 
that absinthiin melts at 120®to 125® C. Many of the properties, 
however, are common to both substances, prominent among 
which are, — solubility, taste, grittiness between the teeth, 
crystalline appearance and percentage composition. 

The larger portion of the drug, after exhaustion with ether, 
was extracted with methyl alcohol, the solvent recovered, and 
the residue treated with water and filtered. 

The filtrate, on agitation successively with ether and chloro- 
form, yielded to the former a very bitter greenish substance 
III.— 16 
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with a narcotic odour, and to the latter a brownish substance 
with a bitter and pungent taste. Both gave negative results 
when tested for alkaloids and both reduced Fehling’s solution, 
especially after heating with dilute acid, during which process 
each developed a peculiar aromatic odour. These results point 
to the presence of two bitter principles besides marrubiin, which 
is in agreement with HerteTs statement, that after the separation 
of marrubiin the fluid extract appeared to be as bitter as before. 

Anisomeles malabarica, Br. Bot Mag,, t, 2071 ; 
Wight Ic., t, 104, is well known in Southern India, where it is 
called Peyameratti in Tamil and Mogbira in Telugu. Rum- 
phius, speaking ot the juice of the plant, says: — Idem quoque 
BUCCU8 cum binis guttis olei sesamini propinatus, prodest mirifice 
asthmaticis, vel tiissi mala laborantibus, quein in finem syrupus 
quoque prieparatur ex foliorum succo cum saccharo cocto/^ 
{Hort» ximb, r., S, 05.) It is a native of Malabar, where it 
is called Karin tooinba, and is noticed by Rheede. {Hart, Mai, x,^ 
p, 185, f, 93.) Wight, Ainslie, and others mention that an 
infusion of the leaves is given to children in colic, dyspepsia, 
and fever arising' from teething; in ague an infusion of the 
leaves is used to promote perspiration ; a decoction of the plant, 
or the essential oil distilled from it, is used externally in 
rheumatism. Tlie plant appears to have medicinal properties 
very similar to those of Horehound. 

Description. — Shrubby, 2 to 5 feet; branches obtuse 
angled ; leaves ovate-lanceolate, crenately serrated at the upper 
part, entire below, about 5 inches long, and 1 ^ inch broad; calyx 
5-cleft, thickly covered with long white rather viscid pubescence ; 
upper lip of corolla entire, white, under one 3- cleft with the 
lateral divisions reflexed ; anthers deep purple ; whorls disposed 
in simple racemes. 

LEUCAS ASPERA, Spreng. 

Fig. — Bheede, Eort. Mai. x., t. 91. 

Hab. — Plains of India. The herb. 
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LEUCAS LINIFOLIA, Sprenff. 

Fig. — Jacq. le. PI. Par. 11, t. Ill; Buniph. Herb. 
Amh. vi., t. 16,/. 1. 

Hab. — Plains of India. The herb. 

LEUCAS ZEYLANICA, Br. 

Fig. — Bright TIL, i. 176. Herbe Toinb<ie (/>••). 

Hab. — Assam to Ceylon. The herb. 

LEUCAS CEPHALOTES, Sprmgr. 

Fig , — Wight Ic., t, 337; Desf, in Mem, Mm, ori.^ 8, f. 4 . 

Hab. — Himalaya. PJaius of N. India and Deccan. The 
herb. 

— Tdmba-phul, Edmbha-phdl, Bahuphnli [Mar.), 
Goma, Madha-pdti (llind,), Tigadi (Gan.), Kdbo,KdlSn-nu-phdl 
(Ouz.), Tumba (MaL), Gul-dora, Chatra (Pvnj.), Halkasa 
(Beng,), Tumi (TeL), 

History, Uses, &C. — At least four species of Leucas 
are used in Hindu medicine under the Sanskrit name of Drona- 
pushpi or cup-flower,” so called from the resemblance of the 
calyx of these plants to a little cup. The synonyms for these 
plants are Kumbha-yoni, Kunmha, Kharm-yattra, Chitra- 
pattrika, Chitrdkshupa and they are described in the 

Nighantas as heavy, dry, sweet, hot, and aperient, generators 
of wind and bile, and are prescribed for jaundice and to expel 
phlegmatic humors and worms ; they are also considered to be 
stimulant and diaphoretic. 

In the cough or catarrh of children, Timha juice 1 part, 
with 2 parts of honey and a few grains of Borax, may be mixed, 
and a few drops given occasionally, and in intestinal catarrh 
6 drops of the juice may be given with a little powdered Kh&rih 
(dry dates). 
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These plants are also used in Hindu ritual ; during the cere- 
monial bath, early in the morning on the Naraka Chaturdasi, or 
first day of the Divali, the religious manuals direct the whirling 
round the body, while bathing, of a sprig of Drona-pushpi of 
Aehyranthes aspera {apamarga), and of Cassia, Tora {prapundta), 
cf. Vol. II., p. 65. The Mahometan physicians have given these 
plants the name of Sisaliyus, and use them as a substitute for 
the true Slsiliyus {Myi'rhis odorata)^ as stimulant diaphoretics. 
Rheede notices the use of L. aspera in Malabar, and the same 
species is given in amenorrhoea at Reunion. Under the name of 
Herha admirationis a species of Leucas, probably L. Uni folia, is 
described by Rumphius. In Western India I, zeylanica is 
much used, and in the Punjab X. cephalofeH. These plants are 
a popular local application to itch and mange, and the juice of 
the leaves snuffed up by the nostrils is used as a remedy in snake- 
bites, and for headache and colds. An infusion is known as an 
insecticide, and planters and others on the Nilgiris find that blight 
and insect pests may be kept away from trees by a diligent 
application of this remedy. The flowers are offered in the 
Hindu temples. In Reunion L, zeylanica is known as Herbe 
Tombee^ and is considered to be stimulant and antirheumatio. 

Description. — X. aspera is annual, erect or diffuse, stem 
stout, hispid or scabrid, leaves 1 to 3 inches, linear or oblong 
obtuse, entire or crenate, whorls large, terminal and axillary, 
bracts long, linear and filiform, calyx ^ to | of an inch, tubu- 
lar, curved, smooth below, green and ribbed and scabrid above, 
contracted above the nutlets, mouth small, glabrous, Tery 
oblique, shortly and irregularly toothed, flowers small, white. 

X. linifoUa and X. zeylanica are very similar plants, and 
X. cephahtes has very large terminal and globose whorls of 
flowers. These plants have an odour recalling that of the 
Dead-nettle {Lamium album) ^ but i, aspera is more fragrant 
than the others. 

Chemical composition , — The herb of X. zeylanica on distillation 
afford^ a very small quantity of essential oil. By boiling a 
decoction of the herb with soda solution a strong odour was 
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given off, and on condensing the vapour, ammonia and a volatile 
alkaloid were detected in the distillate. The alkaloid was com- 
bined in the plant with an acid giving a green colour with ferric 
salts. The air-dried plant afforded 7*3 per cent, of ash. 

JLeonotis nepetaefolia, Br. BoL Beg,, t. 281 ; Wightic,, 
t.867; Vern. — Hejur-chei (Beng,),jMdtijer, Matisdl (&uz,),. 
Dfpmal (Mar,), is a large and conspicuous annual common in the 
neighbourhood of villages throughout the hotter parts of India. 
It is easily recognised by its globular spinous heads of 
orange-coloured flowers. Roxburgh gives the following 
description of the plant: — ‘‘Stem annual, straight, four-sided, 
simple, from 4 to 6 feet high. Leaves opposite, spreading, 
petioled, cordate, serrate, pointed, downy, from 4 to 8 inches 
long, and 2 to 3 broad. Floral leaves (bractes verticillorum) 
lanceolate, depending. Petioles channelled, winged with the 
decurrent leaf ; verticels globular, 2, 3 or 4, towards the apex of 
the plant about 5 inches asunder. Involucres many, subulate. 
Flowers numerous, of a deep rich orange colour. Calyx, 
10-striated, 8-toothed ; corol, under lip very short, 3-toothed, 
at all times of a dirty withered colour.’^ 

The ashes of the flower-heads mixed with curds are applied 
to ringworm and other itchy diseases of the skin. Dr. A. J. 
Amadeo states that it is called Rascarnono in Porto-Rico, and 
that a decoction of the leaves is used as a tonic, the juice is also 
expressed and taken with lime juice and rum as a febrifuge. 
Dr. Amadeo has used it in combination with Fhyllanthm 
Niruri in intermittents. 

Buliun (^oXLov ), the Poly-Germander (IVe<cm;?rPoZeMW,L.), 
Iskurdiyun (o*>cop8tov), the Water-Germander [T, Scordium), 
and Kamazariyus the Wall-Germander (T. 

Ohamcedrys ) , are treated of in the Materia Medica of the Indian 
Mahometan physicians, but none of these plants are, as far as 
our experience goes» obtainable in the bazars, although T, 8cor- 
dium is a native of the Western Himalaya and Cashmere. This 
plant has an odour of garlic, and is one of the ingredients in the 
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Tiry&k-i^FarM or Therima Andromachi^ which is still sold in 
the bazars of India. T. Folium is a native of Persia, and was 
found by Aitchison in Khorasan, but he did not observe that it 
was used medicinally. He also notices T, serratum, Benth., as 
having a strong odour of asafoetida. T, Chammdryswfx^ formerly 
used in Europe as a remedy for gout, and was an ingredient in 
the celebrated antiarthritic or Portland powder. 
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PLANTAGO OVATA, Forsk. 

Fig.- ^Bentl. and Trim.y 21 L Syn, P. Inpaghula, 

Hab. — Punjab, Sind, Persia. The seeds. Spogel seeds 
{Eng.). 

Vernacular. — Isbaghol {lIin(L)y Esabgol (Mar,)^ Eshopghol 
(B6n^.),Esopgol,Uthamu-jirun(©/^s.), Ishaj)pukol-virai {Tam.)y 
Isapagdla-vittulu (Tel.)y Isabakolu {Gan.), 

History, Uses, &C. — The seeds are not mentioned by 
the old Hindu writers, but the Guzerathi name appears to be of 
Sanskrit origin. In all the vernaculars corruptions of the 
Persian name. Ispaghul are in use. This word is a compound 
of ^'a horse, and ‘‘the ear/Un allusion to the shape of 
the seeds. In Mahometan works the seeds will be found 
described under the name of BazrA-Kaiima. The author of the 
states that Kaliuni^ the Greek, IfiparzoJt the Isfah^ni, 
and Bangiist and Shikam-daridah the Shirazi names for them. 
In India, they are considered to be cooling and demulcent, and 
useful in inflammatory and bilious derangements of the diges- 
tive organs. The crushed seeds made into a poultice with vine- 
gar and oil are applied to rheumatic and gouty swellings. 
With the mucilage a cooling lotion for the head is made. Two 
to three dirhems moistened with hot water and mixed with 
j^iugarare given in dysentery and irritation of the intestinal 
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canal to procure an easy stool. The decoction is prescribed in 
cough. The roasted seeds have an astringent effect, and are use- 
ful in irritation of the bowels in children, and in dysentery. 
The natives have an idea that the powdered seeds are injurious, 
and consequently always administer them whole. Fleming, 
Twining, Ainslie, and others speak very favourably of the use 
of IsjpaghM in the treatment of chronic diarrhoea. Twining 
gives the dose for an adult as 2^ drachms mixed with half a 
drachm of sugar-candy. {Diseases of Bengal, Vol. I., p. 212.) 
In the Pharmacopma of India the seeds have been made 
official, and directions are given for the preparation of a 
decoction. 

Description. — The seeds are boat-shaped, about ^ of an 
inch long and rather less than broad, translucent, with a pinkish 
tinge and a faint brown streak upon the convex side. The con- 
cavity is covered witli a thin white membrane. Soaked in water 
they become coated with an abundant adherent mucilage which 
is free from taste and odour. The epidermis of the seeds is 
composed of polyhedral cells, the walls of which are thickened 
by secondary deposits, the source of the mucilage; between 
^t and the albumen is a thin brownish layer. The albumen 
is formed of thick walled cells which contain granular 
matter. 

P. amplexicaulis, Cav, Ic, //., t. 125, a plant of the 
Punjab Plains, Malwa and Sind, extending to Southern Europe, 
furnishes the brown Ispaglml not uufrequently to be met with 
in the Indian bazars. The seeds have the same boat-shaped 
form as those of P. ovata, but are rather larger, averaging 
^ of an inch in length. They are probably as efficient as the true 
Ispaghdl seeds. 

Commerce, — Large quantities of these seeds are imported 
into Bombay from Persia. Value, Rs. 4 per maund of 
374 lbs. 

They differ in colour, some being brown and some nearly 
white with a pinkish tinge ; the latter are preferred. 
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PLANTAGO MAJOR, Linn. 

Yig.— Wight III, t. 177; Eng. Bot., 1668. Greater Plan 
tain {Eng.), Grand Plantain (PV.). 

Hsib . — Temperate India, Persia, Europe. The seeds. 

Veniamhr. — Bartang, B^rhang {Indian bazars). 

History, Uses, &C. — Under the name of apyoyXair(ro>^ Dios- 
oorides describes two varieties of Plantago, the greater and the 
lesser, and states that the first is the best and most generally 
used. These plants were known to the Romans as Plantago, and 
according to Sibthorp are the P. lagopus and P. altissima of 
modern botany ; they were considered to be very effectual in 
arresting the fluxes known by the Greeks as “rheumatismi,” 
or ‘^griping pains in the bowels’’ [Plin. 26, 39 ; 26, 47). The 
leaves and roots were considered to be astringent and febri- 
fuge (Qalen). The Arabian physicians describe them under 
the name of Lisdn-el-hamal, and state that they are the 
Sabaat-azlaa and Kasrat-el-azlaa of Dioscorides (Arabic trans* 
lations of inrd7r\€vpov^ and troKvvevpov) meaning ^ seven-ribbed and 
many-ribbed ’ ; they repeat what the Greeks have written with a 
few trifling additions. The seeds of P. major are largely 
imported into India from Persia, and have a great reputation 
as a remedy for dysentery. Valentine Baker states that he 
was cured by these seeds when suffering from the disease during 
his travels in Khorasan. The root and leaves are still in use in 
Europe as domestic remedies on account of their mucilaginous 
properties. 

The seeds of P, Psyllium, Linn., a native of the N. W. 
Punjab, extending to Southern Europe, are used in a similar 
manner. This plant is often stated to be the source of the 
Persian Bdrhang, but we have always obtained P. major by 
sowing these seeds. 

Description. — The seeds are minute, oblong and brown, 
marked with waved, slightly elevated, longitudinal ridges of a 
darker colour ; one side is arched, the other concave and marked 
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with a scar showing the attachment to the ovary. They 
are insipid, and have an oily smell when crushed. Soaked in 
water they become coated with a transparent mucilage. 

Chemical composition. — The leaves of P. major have been 
examined chemically by Dr. Rosenbaum, but the results 
obtained do not indicate any active principle. He found that 
petroleum benzine extracted 4 per cent, of wax and chlorophyll, 
the extract fusing at 83® 0. Ether dissolved 4*4 per cent, of 
resin and chlorophyll. Alcohol extracted 10 per cent., of which 
6 per cent, was soluble in water and contained a considerable 
amount of sugar; the remaining four parts were soluble in 
ammonia. Water took up 13 per cent., of which 7*2 per cent, was 
insoluble in 66 per cent, alcohol. Soda solution dissolved 6 per 
cent., and diluted acid 10 per cent., the latter containing a 
notable quantity of calcium oxalate. It may be noted here that 
Th. Koller, in 1868, found citric acid and oxalic acid in the 
three species, P. majoi\ P. hmeolata^ and P. media, besides the 
ordinary plant constituents, chlorophyll, resin, wax, albumen, and 
pectin. These cojistituents do not account for the reputation as 
a styptic and vulnerary in which the plant was held by ancient 
writers. The presence of sugar indicates the possibility of a 
glucoside being contained in the plant. The value of the seeds 
in diarrhoea and dysentery is no doubt due in some measure to 
the quantity of mucilage they afford, (Amcr, Journ. Pharm., 
Sept., 1886.) 

Plantago mucilage is neutral in reaction, is not altered 
by iodine or precipitated by borax, alcohol, or perchloride 
of iron. It is only sparingly soluble in water. R. W. Bauer 
separated the carbohydrate xylose (previously obtained from 
wood- gum) from the epidermis of P. PsylUim, by boiling 
the aqueous extract with dilute sulphuric acid. It was 
identified by its melting point, rotatory power, and by its 
compound with phenylhydrazine. Wood- gum can be obtained 
from beech wood, jute, or deal, by extracting with 5 per cent, 
soda and precipitating with alcohol and HCl. When this is 
hydrolysed, it yields Koch’s wood-sugar or xylose. Xylose 
closely resembles arabinose in all its properties, and, like the 
III.-17 
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latter^ is dextrorotatory ; when treated with acids, it yields oon^ 
derable quantities of furfuramide, but no levulose. The phenyU 
osazone has the composition so that xylose is a 

penta-glucose When treated with nitric acid, it is 

converted into acids containing 4 or 5 atoms of carbon. Xylose 
and arabinose, and all substances from which they can be 
obtained, give the cherry-red coloration of arabin when warmed 
with phloroglucinol and hydrochloric acid. This reaction can 
be employed for the detection of xylose and arabinose. {Joum. 
Ohem. Soc,, LVI., pp. 233. 847.) 
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BOERHAAVIA REPENS, Linn^ 

Fig. — Deliky FI. Eg.^ t. 3, /. 1 ; Wight Ic., t. 874; Uheedpy 
Sort. MaL vii., L 56. Spreading Hogweed (Eng,)^ Patagon 
{Fr.). 

Unb. — Throughout India. The herb and root. 

Vernaciaar.’--8int, Thikri {Bind.), Puma, Punarnaba 
Khdpra, Punanava, K^livasu, GhetuH (3far.), Mukku-rattai 
{Tam,)f Atfka-mamidi {Tel.), Vakha-khaparo, S^todf-mula 
(Gifz.), Ganajali, Bil^ganjali {Can.), 

History, Uses, &c.— This plant is called by Sanskrit 
medical writers Punar-nava, Punar-bhava, and Punar-bhu, on 
account of its perennial habit, and Sothagni from its use as a 
remedy for dropsy . It is described in the Nighantas as pungent, 
diy, hot, sweet and bitter, and is recommended as a laxative, 
diuretic, and stomachic in jaundice, strangury, dropsy, and inter- 
nal inflammations. A compound decoction, Pun<irnavaMaka^ is 
ns^eof the roots, dried Neem bark, leaves of TrichosantheB dioiea^ 
dried ginger, root of Picrorhiza Kurrooa, chebulic myrobalans, 
stem of Tinoapora tordifolia^ and dried wood of BerberiB 
^Dfirhalad), each one quarter tola, water 32 tolas, boiled 
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dawn to one-fourth, which is to be taken during Ae 24 hours** 
An oil and electuary are also used. 

Ainslie mentions the use of the root in powder, in the 
quantity of a teaspoonful twice daily, as a laxative. In the 
Pharmacopoeia of India its successful use as an expectorant in 
asthma is noticed, and it is said to act as an emetic when given 
in large doses. This has been confirmed by the experience of the 
French in the Antilles, where the plant is called Patagon or 
Patagonelle-Valeriane^ In Western India the herb is used as a 
diuretic in gonorrhoea, and as an external application the 
pounded leaves are applied to dropsical swellings. In the rainy 
season, when luxuriant, it is eaten as^ a potherb, after having 
been well boiled to remove its medicinal properties. The use of 
the root in gonorrhoea appears to have been introduced by the 
Portuguese ; in the West Indies the plant is known as Bejuco 
(le purgacmij and is tho popular remedy for that disease. A 
decoction (1 oz. to a pint of water) is used in doses of a 
wineglussful every hour. 

Description.— A common creeping weed on waste ground 
and roadsides ; stalks numerous, about two feet long, slender, 
procumbent; leaves cordate-ovate, unequal, opposite, edges 
waved, tinged with red ; flowers small, sessile on the apex of the 
pedicels, peduncles from the axils and ends of the branches; fruit 
oblong, dull green, or brownish, viscid, about the size of a 
caraway, longitudinally 5-grooved, studded all over with glan- 
dular hairs ; root twisted, often as thick as the finger when 
fresh, whitish, fleshy, 2 to 3 -branched, a foot long or more ; 
taste bitterish, nauseous. A microscopic section shows that 
the parenchyme is loaded with needle* shaped crystals, otherr 
wise there is nothing peculiar. 

There are two varieties of the plant, one with white and 
the other with red flowers ; in Bengal the former is called 
Svetapurna and the latter Gudha-purna. 

Chemical composition , — The whole plant was used for the 
examination, and, with the exception of minute traces of a 
principle soluble in ether, and alfordiug reactions with 
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allrnTnidftl reagctits, Qothing of interest was detected. Wo 
principle reacting with ferric salts was present. 

MIRABILIS JALAPA, Linn. 

Fig. — Mag., t. 371 ; Rheede, Eort. Mal. x., t. 75. Mar- 
Tel of Peru [Eng.), Belle de nuit [Fr.). 

Uab. — West Indies. Cultivated in India. The leaves 
and root. 

Vernacular. — Gul A’bbis (Pers., Ind.), Krishna* keli (Beng.), 
Anthinarlu, Patharachi (Tam.), Batharachi (Tel.), 
Madhyanhamallige (Can.), Antimalari (Mai.), Gulbds, Gulbas 
(Mar.). 

History, Uses, &C. — Five varieties of this plant, with 
red, white, yellow, red and white, and red and yellow flowers, 
were introduced from the West Indies in 1596, and must have 
been carried by the Portuguese to the East shortly afterwards, 
as the plant is said to have been introduced irito Persia in the 
reign of Shah Abbas the first, and was established on the 
Malabar Coast in the time of Van Rheede, It was at one time 
supposed to produce the Jalap of commerce. M. Jalapa has 
been given the Sanskrit name of Sandhyakali, or evening 
flower,^^ but is best known by its Persian name of Gul A’bbas, 
or flower of A’bb^s ; it is a favorite flower of the Persians, 
who cultivate it in ornamental flower pots. The Arabs call it 
Shab-el-leili, which is evidently a translation of the French 
belle de nuit ; it is the Fula quadrohoras, or “ four o’clock 
flower,” of the Portuguese, as its flowers open at that hour 
in the afternoon. 

In India the leaves boiled in water are applied as amaturant to 
boils and buboes, and the juice, which is considered to be very 
cooling, is applied to the body to allay the heat and itching in the 
urticaria arising from dyspepsia • the U. fehrilis or U. ab ingeatk 
of European physicians, which the Hindus consider to be caused 
by bile in the blood. The seeds are said to be sometimes used 
to adulterate black pepper. The root is said to be a mild purgative. 
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but Loureiro remarks, ‘^Haec radix non est apta ad medicinam, 
nisi per aUquot annos in viva planta senescat ; tuncquesit subro- 
tunda, rugosa, exterius subnigra, intus fusco-pallida, circulia 
concentricis nigrioantibus distincta. In the Concan the dried 
root powdered, and fried in with spices, is given with milk 
as apaushtik or strengthening medicine, and rubbed down with 
wnter to a paste it is applied to contusions. 

Dr. P. S. Mootooswamy [Ind.Med. Oaz,,Oc,i, 1889) states that 
in Tanjore the roots boiled and made into curry are considered 
beneficial to those who suffer from piles, and that a powder and 
confection are also in use. The powder contains five drachms 
of root, two and a half each of long and black pepper, and five 
ounces of sugar. Dose 3i> twice daily. The confection has 
the same quantity of root with 2^ drachms each of nutmeg, 
mace, and Atis root, ghi 1 oz., sugar and milk of each 10 oxmces. 
Dose as above. 

Dr, Mootooswamy finds the root to act as an astringent in 
these preparations. Ainslie, quoting Fleming (Cat,y p. 29), 
states that the root was tried as a purgative by Drs. Hunter and 
Shoolbred, but found to have so feeble a purgative action as to 
be useless. He also tried it himself with the same result. 
According to Thunberg, the Japanese prepare a kind of white 
paint for their complexions from the seeds. 

Description. — The root of young plants is cylindrical 
above and tapering below, but in old plants it becomes napiform 
or subrotund, the external surface is dark brown and inark^ with 
numerous circular rings ; internally it is dirty white or greyish. 
When dry, very old roots become hard, compact and heavy, 
and deepen in colour, but younger roots are of a leathery 
consistence. It has a faintly nauseous odour, and a sweetish, 
subacrid taste. A transverse section of the root shows numer- 
ous concentric rings of a darker colour than the intervening 
substance ; it shows numerous acicular crystals when magnified. 

Chemical composition , — The roots were collected in July, cut 
into slices, and exposed to warm air, then reduced to powder 
end the desiccation completed at 100® C* 
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The fresh roots dried over sulphuric acid lost 81 *136 per cent, 
in weight ; the ash amounted to 6*135 per cent.^ and was free 
from manganese. 

The proximate analysis was made with the powdered roots 
dried at 100® C., and was conducted according to DragendorfE’s 
plan with the following results : — 

Light petroleum ether extract 0*580 per cent. 

Ether extract, soluble in water 0*09 per cent. 

alcohol 0 222 ,, 

Eesidue insoluble in water 

or alcohol 0*028 „ 0*340 „ 

Absolute alcohol extract 3 040 „ 

Aqueous extract containing glucose 1*6 per 
cent., saccharose or allied carbohydrate 
7*97 per cent 30*62 ,, 

The petroleum ether extractive was soft and pale yellowish 
in colour, non-crystalline, and without any special odour. It 
consisted of wax, and a pale yellow oil, soluble in absolute alcohol 
with neutral reaction. 

The ethereal extract was soft and yellowish. The portion 
soluble in water had an acid reaction, but gave no coloration 
with ferric chloride. Acidulated with sulphuric acid a slight 
precipitate was afforded with Mayer’s reagent. The residue of 
the ethereal extract soluble in alcohol was also yellowish, soft’ 
and on standing became indistinctly crystalline. Treated with 
water acidulated with sulphuric acid it gave no alkaloidal 
reaqtioiis; with alkalies on gently warming it was slightly 
soluble, with pale yellow coloration : the colour being destroyed 
by acids, and whitish flocks precipitated. 

The alcoholic tincture of the roots was of a port- wine colour, 
and the extract of a deep orange tint. In water part was soluble 
with acid reaction, and afforded a precipitate with alkaloidal 
reagents. The extract was treated with ammonia, in which the 
greater part dissolved, affording a dirty brownish-red solution^ 
and the solution agitated with ether : the ethereal extraoi 
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amounted to 0*384 per cent, and contained a small amount of 
alkaloid with much colouring matter. An attempt was made to 
purify the alkaloid by reagitating this extract from an acid 
solution with ether, and then neutralizing and again agitating 
with ether ; an unweighable amount of the alkaloid was, however, 
obtained. No special colour reactions of the alkaloid were 
noted. An alkaline solution of the alcoholic extract was only 
slightly precipitated by acids, the solution remaining dark- 
coloured. The aqueous extract contained 1*6 per cent, of 
glucose calculated on the roots dried at 1 00°C. After boiling 
with dilute sulphuric acid a second determination with Fehling’s 
solution was made, and the result calculated as saccharose, 
which was equivalent to 7*97 per cent. 

In order to determine whether the plant had any injurious 
properties, the alcoholic extract from 10 grams of the dried 
and pounded roots was mixed with a few drops of ammonia 
and water and injected into a cat’s stomach; the cat vomited 
once, but was not otherwise inconvenienced. 

AMARANTACEiE. 

ACHYRANTHES ASPERA, Linn, 

Fig.- JFighi Ic,, t, 1780. Prickly ChafE- flower {Eng.), 

flab. — Throughout India and tropical Asia. The herb. 

Vernacular , — Unga, Latchira, Chirchira {Bind.), Apang 
(Beng)., Pandhara-aghada, Aghada {Mar.), Sufed-^ghado 
( Na-yurivi {Tam,), Uttareni, Antisha {Tel.), Uttarfini, 
XJttar^ni {Can.), Kataldti (Afa/.). 

History, Uses, &C. — This plant has given a name to the 
sacrificial offering called Apamarga Homa, which consisted of a 
handful of the flour of the seeds offered at daybreak, but which 
is not now, as far as we know, practised in India. According to 
the Black Yajurveda, Indra, having killed Vritra and other 
demons, was overcome by Namuchi and made peace with him, 
promising never to kill him with any solid or liquid, neither by 
day nor by night. But Indra collected some foam, which is 
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neither solid nor liquid, and killed Namuchi in the morning 
between night and daybreak. From the head of the demon 
sprung the herb Apamarga, with the assistance of which Indra 
was able to kill all demons. Hence this plant has the reputation 
of being a powerful talisman, and is now popularly supposed 
to act as a safeguard against scorpions and snakes by paralysing 
them.* It is waved round the body whilst taking the ceremonial 
bath early in the morning on the Naraka Chaturdasi or first 
day of the Divali (new year) festival. 

The Sanskrit synonyms for the plant are Shikhari, Kini or 
Kinihi, Khara-manjari ‘‘ having a rough flower-stalk,” Adhva- 
shalya ‘‘ roadside rice,” Shaikharika, Pratyak-pushpi ^‘having 
reverted flowers,*’ and Mayuraka ‘‘crested.” It is described in 
the Nighantas as purgative, pungent, digestive ; a remedy for 
phlegm, wind, inflammation of the internal organs, piles, itch, 
abdominal enlargements, and enlarged cervical glands. The 
ashes are used by .the Hindus in preparing caustic alkaline pre- 
parations. The diuretic properties of the plant are well known 
to the natives of India, and European physicians agree as to its 
value in dropsical affections ; one ounce of the plant may be boil- 
ed in ten ounces of water for 15 minutes, and from 1 to 2 ounces 
of the decoction be given 3 times a day. (PAam. o/ India^ 
P- 184.) 

Different parts of the plant are ingredients in many native 
prescriptions in combination with more active remedies. 

' In Western India the juice is applied to relieve toothache. 
The ashes with honey are given to relieve cough ; the root in 
doses of one tola is given at bedtime for night blindness, and 
rubbed into a paste with water it is used as an anjan (eye salve) 
in opacities of the cornea. The seeds are often used as a famine 
food in India, especially in Rdjputana, where the plant is called 
Bharotha, (grass). 

Description. — A common weed, with an erect, striated 
pubescent stem, generally about two feet high, but sometimes 
much more. Side branches in pairs, spreading ; leaves pubescent 

* Compare with Scribonius Comp. 163, 164, where similar saperstitions 
are itcorded. 
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from the presence of a thick coat of long simple hairs, obovate, 
undulated, very obtuse, acuminated, base attenuated ; petiole 
short ; spikes long, lax ; flowers green ; bracts rigid, prickly. 
Sections of the stem do not show any crystalline deposit in 
the parenchyma. The seeds are oblong, of a brown colour, 
from to i of an inch in length ; on one side a grooved 
prominence is seen which indicates the position of the embryo 
where it curves round the mealy albumen. The starch granules 
are very small, and are so closely packed that the large irregular- 
shaped cells which contain them have almost the appearance of 
parenchymatous cells. 

Chemical composition . — The whole plant collected in August 
was used. A proximate analysis failed to indicate the presence 
of any principle of special interest. No alkaloidal body was 
detected, and the alcoholic extract contained no principle reacting 
with ferric salts. 


For the ash determination, the roots, stems and leaves were 
separately examined with the following results : — 



Leaves. 

Stems. 

Boots. 

P'O’ 

3-0257 

2-6939 

1-8594 

SiO® as Sand ... 

39-7192 

12-9716 

21-4219 

so*..... 

1-3200 

2-6534 

3-9523 

CaO 

13-8893 

13-1233 

12-9335 

MgO 

3-4778 

3-5149 

5-4419 

K*0 

17-8454 

32-0008 

28-5830 

Na*0 



•9860 

Fe’O* 

2-7931 

3-0352 

5-6297 

Manganese ...... 

Traces, not 

Not estimated. 

Not estimated. 


estimated. 



KCl 

5-7416 ' 

9-5221 


NaCl 

1-1770 

1-5261 

3;2951 

Al‘0* 

2-0651 

Not estimated. 

Not estimated. 

CO* 

8-8687 

13-6294 

11-0057 

Carbon 

•3297 

•5525 

Not estimated. 


100-2626 

95-2232 

95-1085 


TIL— 18 
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The leaves, stems, and roots dried atlOO'^C. afforded respectively 
the following percentages of ash : — Leaves, 24*334 ; stems, 8*672 ; 
roots, 8*863. The large amount of sand present in the ash is due 
to the fact of the plants having been collected during the rains, 
and when received they were coated with finely divided silicious 
matter. 

The total potash calculated as K®0 was equivalent in the leaves 
to 21'4986 per cent., in the stems to 38*0122 per cent., and in 
the roots to 28*5830 per cent. It is possible that the plant 
might be of value as a cheap green manure on account of its 
potash content. {Warden, Chem, Neivs, Vol. ii., 1891). 

Amarantus spinosus, WUkL Amar. 38,^. 4,/. 8; 
Vern, — Tanduliya (Sans,), Kantemath (Bomb,), K^ntanatia 
(Beng.), Mulluk-kirai.( Tam.), Kdntdlo-dambho (Gtiz,), possesses 
mucilaginous properties. I'he Hindu physicians prescribe the 
root in combination with other drugs in menorrhagia. It is 
considered to be a specific for colic, A poultice of the leaves 
was officinal in the Bengal Pharmacopoeia, 

The authors of the Pharmacopoeia of India regard the plant 
as a simple emollient, and inferior to many others, but recently 
the root has been found to be of great service in the treatment 
of gonorrhoea and eczema. In gonorrhoea it is said to stop the 
muco-purulent discharge, and all the concomitant symptoms, 
such as heat, scalding and general irritation. 

JERUA JAVANICA, Juss. 

Fig. — Wight Ic., t. 876. 

Hab. — Plains of India, The herb. 

^RUA LANATA, Juss, 

Fig . — Wight Ic,, t, 723; Rheede, Hort. Mai. x,, t, 29. 

Hab. — Plains of India. The herb. 

I 

Vernacular , — Chaya {Sind., Beng.), Bhui-kallan {Punj.), 
Kamra-pindi, Kapur-madhura, Kapur-phuti {Mar.), Pinicond^, 
Kamiupulai, Nilapvdai {Tel.), Pulai, Sirru-pulai {Tam,), 
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History, Uses» &C, — These plants are used by the 
natives of India as diuretics, and are considered to be of great 
value in lithiasis; they are also thought to be antidotal in cases 
of poisoning by arsenic. The flowers are sold in the bazars of 
Northern India under the name of Bhui-kallin. lanata is 
the Scherubala of Eheede, and Ainslie states that the Vytians 
consider the root to be demulcent and prescribe a decoction 
in strangury ; in the Concan it is used as^ a diuretic. java- 
nica has a great reputation in Hyderabad, Deccan, as a remedy 
for lithiasis, and the flowers have been brought to us for iden- 
tification by the medical attendant of a gentleman in Bombay, 
who had been in the habit of obtaining them from Hyderabad 
under the Marathi name of Kumra-pindi, which is equivalent to 
the Telingi Pindi-conda, and signifies cock^s finda” \ we 
were informed that much benefit had been derived from their 
use. These plants resemble AchyranihcH asjycra in their 
medicinal properties. The flowers are very soft and woolly, 
and are used for stuflfing pillows and mattresses in Sind and in 
Egypt. In Southern India the natives use the flowering 
spikes during the Pongul festival for decorating their houses. 

Description.— The plants have a white tomentose appear- 
ance. The leaves are alternate. The minute flowers are in 
dense terminal or axillary spikes, those of 2E. java }iica b^mg 
much the largest, often 4 to 5 inches in length ; they are herma- 
phrodite, with three concave persistent bracts. The calyx 
consists of five, nearly equal, erect and hairy sepals ; the five 
stamens are united into a cup at their base ; the ovary is ono- 
celled, with a single ovule in each cell. The fruit is a roundish, 
utricle, 

CELOSIA ARGENTEA, Linn. 

Fig. — Wight Ic., t. 1767 ; liheede, Sort. Mai. x., t. 38, 39. 

Hab. — Throughout India and tropical Asia. The seeds. 

Vernacular. — Sarwali, Suf^d-murgha (Hind.), Svet-murga 
(Bewfif.), Ldpadi ((tmz.), Kurdu (Mar.), Gurugu (TV/.), Goruji 
(Can.) 
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History, Uses, &C, — -Tbie common annual plant is con- 
sidered by some to be tbe Vitunna of' Sanskrit writers ; when 
young and tender it is eaten as a vegetable, but is considered to 
be very heating. The seeds are considered an efficacious 
remedy in diarrhoea. Indian Mahometan writers on Materia 
Medica have adopted SarwMi as a substitute for the ffptravptKri of 
Dioscorides, and the Herba Britannica of Pliny, which has been 
identified by Prof. Muntiugius of Groningen as Rumex Hydro- 
lapathum, Huds., our Water Dock, the Patience aquatique of 
the French, and Wasscrampfer of the Germans. The author 
of the M\iffaridat-i-N(\i<iri states that 1 80 grains of the seeds, 
with an equal quantity of sugar-candy, taken daily in a cup of 
milk, is a most powerful aphrodisiac. 

Dr, Watt {Diet, Econ, Prod, Did,, ii, 240) states, on the authority 
of the Pev. A. Campbell, that the Santals extract a medicinal oil 
from the seeds. 

Description •-—Stem 1 to 3 feet, stout or slender, simple or 
branched; leaves 1 to 6 inches, narrow ; spikes solitary, few or 
many, 1 to 8 by § to 1 inch ; peduncle slender; flowers* white, 
tipped with pink, glistening; bracts much shorter than the acute 
sepals. Seeds lenticular, brown, polished, of an inch in 
diameter. 


Chemical compoeUion.—^a following is an analysis of the 
finely powdered seeds : — 


6*76 

Resin, soluble in ether 

Alcoholic extract I .94 

Water extract., 24*70 

Starch, &o. 37*96 

11-23 

5-80 

Moisture lo.sn 


10000 
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USHNAN. 

Gect.ra.— A rthrocnemum, Caroxylon, Salicornia^ 
Salsola, Suseda. Soda plants. 

History, Uses, &C. — Sarjikiiksbara has doubtless been 
prepared in India, as it is at the present time, from a very early 
date. In the time of Pliny a mineral alkali appears to have 
been prepared in Egypt from the ashes of certain plants and to 
have been known as Natrum, or in Greek [Plm, SI, 10), 
and Strabo, as cited by Beckman, mentions an alkaline water 
in Armenia used for washing clothes. (JTist. of Invent, iii., 
p, 233,) The plants from which Barilla was prepared were 
known to the Greeks as ^6 &\iuov or salt-worts. {Theophr, 11. P. 
iv., 20 ;I}wsc,i., 105.) The Arabs also were early acquainted with 
the same substance, which seems to have been sometimes potash, 
or a mixture of soda and potash in various proportions, and to 
which they gave the name of 1 El-kali or alkali. The 
Arabian writers describe Ushndn as good for the mange or 
scab, and the itch ; clearing to the complexion, cleansing, 
emmenagogue and abortive, and a substance with which clothes 
and the hands are washed. The author of the MaJehzan, 
speaking of Ushndn, states that it is a name appKed to 
several plants, one of which has slender branches instead of 
leaves, upon which knob-like bodies form [Sumda fruticosa?). 
This plant is always fresh and juicy, and is a large herb with 
round woody stems. He then describes the manner in which 
the plant is burned in a pit in the ground, and the Kali or 
Barilla extracted from the ashes. After this he mentions 
another plant with reddish stems and leaves purplish on one 
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side and green on the other {Chenopodium atriplim?), yielding 
a juice which stains black ; this plant he says is very common 
in Sind and Mdltan, and is used for staining the black pattern 
on the Sind pottery. Lastly, he mentions a plant called Khuru- 
el-’asafir (sparrow’s dung) with white leaves (Chenopodium 
album ?)y and another which is called in Persia Ghdsool, and 
is used for dissolving lac dye, and as a substitute for ink, 
Dr. W att, in the Dictionary of the Economic Products of India^ 
gives the following list of plants which are used in the manu- 
facture of Saj ji-khar or Barilla ; — 

Arthrocnemum indicum, Moq. 

Caroxylon foetidum, Moq. 

„ Griffithii, Moq. 

Salicornia brachiata, Roxb. 

Salsola Kali, Willd. 

Suaeda fruticosa, Forsk. 

,, indica, Moq. 

„ nudiflora, Moq. 

Aitchison states that the name Ishlan (probably a mispronun- 
ciation of Ushndn) is applied in the Hari-rud Valley to Anabasis 
erispoda^ Benth. et Hook, f., which is used in preparing barilla. 
In the Report on Punjab Products, it is stated that the plants 
are cut down during the cold months, dried and burnt in a pit 
of a hemispherical shape, about six feet in circumference and 
three deep, at the bottom of which one or more inverted earthen 
pots, having small holes in their bottoms, are sunk. The 
holes are kept closed at first, but when the alkali begins to run, 
they are cleared to allow it to fill the pots ; when cool it forms a 
porous mass of a greyish- white colour, consisting of carbonates 
of soda and potash, sulphate of soda, and organic matter. In 
native practice this substance is prescribed like our preparations 
of the caustic alkalies, It is the Sarjikakshara of the Baja 
Nirghanta and the Sajji of the bazars. 
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SHUKAI. 

Hab. — Persia. The herb. 

Vernacular, --Shukai {Ind, Bazars). 

History, Uses, &C, — This drug is described in Maho- 
metan works as the Akraniki * or Af sharniki of the Greeks. 
.Other Arabic names given are Shaukat-el-baida, Shaukat-el- 
Arabiya, and Kathir-cl-rakab. Ibn Sina says it is the same as 
BSzaward (Bddaward, Pers.) Muhammad Husain very truly 
denies this ; he says the Persian names are Charchah and 
KangarkhSr, and describes two varieties, one with a white 
flower and more slender stems than the other, which has purple 
flowers, and is the kind generally used. The latter, he says, 
has triangular stems, the size of a man’s finger or less, and thick, 
small, triangular, downy leaves terminating in thorns; the seeds 
are small, triangular, and of a greyish colour. The whole drug 
is of a yellowish white colour and sweetish taste. The plant 
and fruit are generally used, but the root is to be preferred. 
Shukai is more drying and astringent than Bddaward ; it is 
attenuant and deobstruent, &c., &c. (Makhzari'-el-^Adwiya, 
article S/mkai ) Haji Zein-el- Attar states that it is useful in 
palsy and other diseases caused by cold humors. Ho quotes 
Galen as recommending its use in melancholia, and Paulus as 
saying that it is useful in leprosy. In Persia it is said to have 
a reputation as a remedy for ague. The dose is from 2 to 5 
dirhams. 

Description.^ — The drug as met with in India consists of 
all parts of the plant broken up, but very little of the root is 
present. The portions of the stem are of a greenish-yellow 
colour, round, crooked, channelled, with numerous branches 
springing from the axils of the leaves ; the external surface of 
the stem is siliceous, hard, and pubescent ; internally it is full of 
soft pith. The petioles of the leaves are stem-clasping, the 
lower ones completely so. The lower leaves are of considerable 

* FoBsibly from aKpawxos, on account of ita thick leaves, each lobe of 
which terminates in a thorn. 
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size with a triangular midrib, channelled on the upper surface, 
and short, thick, spinous lobes which vary much in shape. 
The plant has a gummy, rather disagreeable taste. The fruit 
is occasionally found mixed with the drug in considerable quan- 
tity. It is a woody nut, i of an inch long, formed by the 
fusing together of the different parts of the perianth and ovary, 
somewhat triangular in form ; at the base are spines formed by 
the calycine segments ; at the apex the perianth forms a number 
of tooth-like processes which surround the top of the ovary. 
The seed is ovoid, horny, and has a terebinthinate odour. 

Chemical composition . — The chopped plant, air-dried, was 
treated for several days with warm 80 per cent, spirit, the 
resulting tincture distilled to remove alcohol, and the residue 
finally deprived of the last traces of alcohol by spontaneous eva- 
poration. The extract was then mixed with water acidulated 
with sulphuric acid and agitated with petroleum other. The 
petroleum ether extract was greenish, soft, with acamphoraceous 
and peppermint odour and taste. Treated with warm proof 
spirit a portion dissolved, forming a clear yellowish liquid while 
warm, but from which resinoid matter separated on cooling. 
The solution had a strongly acid reaction and gave a greenish 
coloration with ferric chloride. After the addition of sulphuric 
acid, it afforded a very marked precipitate with Mayer’s and 
other alkaloidal reagents. With alkalies the solution was colour- 
ed of a bright yellow hue ; basic acetate of lead gave a bright 
yellow precipitate, a similar precipitate, but smaller in amount, 
being also afforded by lead acetate. The soft resinous residue 
insoluble in proof spirit, after standing deposited a small amount 
of bright yellow matter which was destitute of crystalline 
structure on microscopic examination. In ammonia the residue 
was insoluble. 

During agitation of the extract with petroleum ether a consi- 
derable amount of dark, soft resin separated ; this resin had a 
marked peppermint odour, and was only partly soluble in ether. 
After repeated washing with ether, it was left as a dark, soft 
mass which could be kneaded by the fingers ; on drying at 
100^0. a nearly black brittle mass was left, easily pulverised 
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and forming a dark olive-brown coloured powder, odourless and 
tasteless, but bitter in an alcoholic solution, soluble in ammonia, 
forming a deep yellowish brown solution, from which it was 
reprecipitated by acids in dirty yellowish white flocks. In 
alcohol the resin was easily soluble with acid reaction ; with 
ferric chloride the alcoholic solution was slightly darkened in 
tint. 

After agitation with petroleum ether the acid aqueous solution 
was agitated with ether : the ether extract was small in quantity, 
and though some small points separated on the sides of the dish 
which appeared crystalline on naked-eye inspection, on micros- 
copic examination no crystalline forms were visible. In water 
the extract was partly soluble with strong acid reaction : the 
aqueous solution gave with ferric chloride a dirty bluish-green 
precipitate, changing almost instantly to dirty whitish-brown. 
With alkalies a bright yellow coloration was afforded; the 
solution did not precipitate gelatine and gave no reaction with 
cyanide of potassium. The ether extract was treated with 
ammonia, in which, with the exception of some flocks, it 
appeared to be wholly soluble. The solution exhibited a marked 
greenish fluorescence; it was agitated with ether. The ether 
extractive formed a non-crystalline yellow varnish, soluble in 
alcohol without fluorescence, with a very bitter taste and neutral 
reaction ; treated with dilute sulphuric acid a small portion dis- 
solved, and the solution afforded marked reactions with all alka- 
loidal reagents. The alkaline aqueous solution was acidulated, 
which caused whitish flocks to separate, and agitated with ether. 
The ether extract was a non-crystalline yellow tarnish, partly 
soluble in water with strong acid reaction, the solution affording 
similar reactions to the original aqueous solution of the ether ex- 
tract. The ammoniacal solution exhibited a greenish fluorescence. 

The original aqueous acid solution was now rendered alkaline 
and reagitated with ether ; a yellow varnish was obtained after 
spontaneous evaporation of the ether. The extract was treated 
with dilute sulphuric acid and agitated with ether, the ether 
separated, the aqueous solution rendered alkaline, and again 
agitated with ether, in order to purify any alkaloidal principle 
1II.-19 
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which might be present. The purified ether extract dried to a 
yellow varnish; the solution in sulphuric acid gave a very 
marked yellowish precipitate with Mayer’s reagent; a white 
precipitate with alkalies ; with Frohde’s reagent, a precipitate 
first yellowish, rapidly changing to pale blue, and darkening, 
on standing or warming, to deep prussian blue ; chromate of 
potash gave a yellow precipitate; bichromate of potash and 
concentrated sulphuric acid, a dirty orange-red ; ferric chloride 
no reaction ; the solution was destitute of any bitter taste. 
Considerable loss of alkaloid occurred during its purification, as 
the sulphate was somewhat soluble in ether. 

Finally the originar alkaline aqueous solution was acidulated 
with sulphuric acid, and agitated with amylic alcohol. On 
evaporating off the amylic alcohol, a deep orange- red varnish 
was left, pai’tly soluble in water with strong acid reaction, the 
solution giving an olive-brown coloration with ferric 'chloride; 
no precipitate with gelatine ; a bright yellow coloration with 
alkalies ; a bright yellow precipitate with basic acetate of lead ; 
and it reduced Fehling’s solution on boiling. The residue, 
insoluble in water, was dissolved by ammonia, forming a deep 
orange-yellow solution from which acids afforded a whitish 
precipitate, the yellow colour being destroyed. 

SPINACIA OLERACEA , Lim. 

Fig. — Ijamk. Encycl., #.814; Wight Ic., t. 818. Spinach 
{Eng.), Epinard {Fr.). Syn. 8. tetrandra, Stev. 

Hab. — Persia. Cultivated in India. The herb and fruit. 

Vernacular. — Palak [Eind\ Palang Vusayley-keeray 

(Tam,), 

History, U ses, &C. — This potherb is a native of Persia ; 
it is described in the Persian Burhan under the name of 
(ispanakh) as a potherb much used in broth. The name is 
now often incorrectly pronounced Ispan&j by the Persians, and 
lefaniij or Isf&n&j by the Arabs. The plant has been introduced 
into India by the Mahometans, and is now cultivated in many 
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parts of the country. The African Moors brought it, to Spain, 
whence its use gradually spread to other parts of Europe. It 
was known in England as Spinach in 1568, and is noticed in 
Turner's Herbal^ published in that year, as lately introduced 
and not much in use.'' Aitchison, in his Botany of the Afghan 
Delimitation Commmion^ remarks that it grows profusely in the 
vicinity of Simkoh in the Badghis, and is collected as a potherb 
by the natives. He says: — have no doubt Mr. De Candolle 
is correct in assuming 8 . tetrandra to be the wild form of 
8. oleracea* ” Spinach is much valued by the Mahometans on 
account of its cooling and emollient properties, and the seeds 
are sold in all the Indian bazars. A decoction of the plant is 
prescribed in febrile affections, in lithiasis, and in inflammation 
of the lungs or bowels. The juice of the leaves is also used as a 
diuretic and as a gargle in sore-throat. Poultices of the leaves 
or boiled seeds are applied to soften tumours and promote the 
maturation of boils. The herb is considered one of the most 
digestible and wholesome of vegetables. 

Description.'^ — The plant has large, thick, succulent, deep- 
green leaves, of a somewhat triangular form, produced on long 
foot stalks. The stem is erect, large, round and hollow, about 
two feet high. The male plants are distinguished by their long 
terminal spikes of green flowers, while those of the females are 
axillary, sessile and clustered. The fruit is prickly in some 
varieties and smooth in others. 

Chemical composition, — Besides a large quantity of mucilage 
spinach contains so large a proportion of nitrates, that the water 
in which it has been boiled may be used for making touch - 
paper. The following figures give the mean percentage com- 
position of three samples of spinach recorded by Konig : — 


Water 88*47 

N itrogenous matter 3 *49 

Fat 0*58 

Sugar 0*10 

Nitrogen-free extractive 4*34 

Fibre 0*93 

Ash 2*09 
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Anhydrous spinach contained, as the mean of three analyses 


of different samples, — ^ 

Nitrogen 4*94 

Carbohydrates 37*93 


Basella alba, Linn,, Wight Ic,, t, 896, is known as Indian 
spinach, or Malabar Nightshade, and the juice of the leaves, 
which is demulcent and cooling, is a popular application to 
allay the heat and itching of urticaria arising from dyspepsia, 
an affection which the Hindus consider to be indicative of bile 
in the blood. The boiled leaves are also used as a poultice. 
This herb is extensively cultivated as a vegetable, and bears the 
vernacular names of Poi (Hind.), Maydl (Mar,), Vasala (Tam,), 
Bachchali (Tel,), and Bili-basale (^Can,), The generic name is 
derived from the Tamil. The Sanskrit name is Potaki or TJ podika. 

Many plants of this order are used as potherbs in the East. In 
Persia and Biluchistan, Chenopodium Botrys, Linn,, C. 
Blitum, Book,f,, and Atriplex Moneta, Bunge, are much 
used. On the Indian coasts, Arthocnemum indicum, 
a plant of the salt marshes, is used as a vegetable, and is also 
pickled. Fryer, who visited Bombay in 1694, calls it “ samphire.'* 

Plants more generally known as vegetables are Chenopo- 
dium album, Linn,, C. ambrosioides, Linn,, Beta 
V\l\gQ,T\S,Linn., and AtripIex hortensis, The seeds 
of the Beet are sold in Indian Bazars for medicinal use, under 
the name of Chukandar. 


POLYGONACE^. 

POLYGONUM AVICULARE, Linn, 

Fig, — Bot,, 1252. Knot-grass (Eng,), Renoufe des 
oiseaux (Fr,), 

Hab.*— Northern Asia, Europe. Introduced into India. 
The root and seeds. 

Vernacular. — Machoti, Bijband, Kesri [Hind, ), Endrani (Sind.) 
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History, Uses, &C. — This plant is identified by Fee with 
the male noXvyovov of Dioscorides, a vulnerary and astringent 
herb, the Polygonos of Pliny (27, 91). It was used by the 
ancients to arrest hemorrhage, the seeds were considered to be 
laxative and diuretic and to arrest defluxions. For burning 
pains in the stomach the leaves were applied topically, and 
were used in the form of a liniment for pains in the bladder 
and for erysipelas. The juice was administered in fevers, 
tertian and quartan more particularly, in doses of two 
cyathi, just before the paroxysms. Scribonius [Comp, 46) says 
that it received its name ‘'polygonos” from its being found 
everywhere. Ibn Sina and other Arabian physicians call 
the plant A’sa’r-ra’i ((^cl^ll^) and Batbat they 

consider it to be cold and dry, and reproduce what the Greeks 
have said concerning its medicinal uses. The Persians call 
it Hazdr-bandak. It is the Volygonwm mas of Matthiolus 
(Valgr. ii., 800). 

In India the plant is still used by the Hakims in the diseases 
named by Dioscorides. 

In our own times Polygonum root has been used as a febrifuge 
in Algeria, and has been reported upon as being an excellent 
remedy for chronic diarrhoea and stone in the bladder. Its 
value has apparently been much exaggerated. [J. 22. Jackson, 
Amer, Journ, Pharm., 1873, 247.) 

In the Lancet (1885, 658) it is said to be used in Bussia, 
under the name of Homeriana, as a popular remedy in lung 
afEeotions. Dr. Botschinin, who has experimented with the 
drug, found it really valuable in several cases of bronchitis, two 
of which were capillary ; also in three cases of whooping cough. 
It was tried in phthisis, but no definitely satisfactory results 
were obtained. A tumblerful of the decoction was given three 
times a day. 

Description,-^ — Root fibrous, long, very tough, and some- 
what woody; branched below, simple at the crown. Stems 
several, spreading in every direction, generally prostrate, much 
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branohed^ rounds striated, leafy at the numelrous knotd or joints. 
Leaves alternate, stalked, hardly an inch long, elliptio or 
lanceolate, entire, obtuse, single-ribbed, smooth except at the 
margin, tapering at the base; very variable in width, substance 
rather coriaceous, colour greyish or glaucous. Flowers variegated 
with white, crimson and green. Seeds acutely triangular, of a 
shining black. 

Polygonum Bistorta, Linn., is the Anjuh&r of the 
■VTestem Arabs, and their description of it is still reproduced in 
Indian medical works. P. viviparum, Zim., a nearly 
allied species, is used as a substitute for it in the Punjab, under 
the same Arabic name, and is called in the vernacular Maslun and 
Bilauri. The Anjubar-i-Rumi of the bazars, importedfrom 
Persia, is a thick reddish-brown astringent root-bark, evidently 
obtained from a tree or shrub of some size, and it may be 
observed that Aitchison found an arboreous species of Polygonum 
growing in the Badghis and Paropamisus. 

Other species of Polygonum which have been used medicin- 
ally, and which occur in India, are : — 

P. glabrum, WtM, p. Hydropiper, I^nn., P.molle, 
barbatum,i«ww., andP. alatum, Sam. All these 
plants are astringent, but P. Hydropiper also contains a pungent 
volatile principle having acrid properties. 

Chemical composition. — Dr. C. J. Rademaker {Amer. Jonm* 
Pharm.y Nov. 1879) separated from P. Hydropiper a crystalline 
principle which he named Polygonic acid. H. Trimble and 
H. J. Schuchard (Amer. Journ. Pharm.y Jan. 1885) re-examined 
the plant with the following results : — They found that the 
peculiar pungent principle, although present in a weak 
alcoholic tincture, disappeared on distillation, the pungent 
taste of the herb being absent both from the distillate and the 
residue in the retort. 

From these experiments they conclude that the active prin- 
ciple is decomposed on the slightest heating, and that the onfy 
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proper preparation of the drug would be one made without the 
application of heat. They prepared the polygonic acid of 
Dr. lUdemaker, and conclude from their experiments that it is 
only a mixture of impure tannic and gallic acids. 

The following summary shows the amount of the most impor- 
tant constituents ; — 

Per cent. 


Water 10*25 


Wax 

2-70 

fFrom petroleum spirit 

Resin and chlorophyll 

1-54 

L solution. 

From ether solution. 

Resin, tannin, and chlorophyll. 

514 

From alcoholic solution. 

Sugar 

1-44' 


Gum 

•56 

> From aqueous solution. 

Tannin and extractive 

5-23^ 


Albuminoids 

1-001 

1 

Phlohaphene, &c 

1 

5-95 J 

> From alkaline solution. 

Salts and a small amount of 1 

6-00 • 

f From dilute acid solu- 

extractive I 

( tion. 

Cellulose 

57-45 



97*25 

Separately determined : tannin, 3*46 percent. ; ash, 7*40 per cent. 
(Year-Book ofPharm,, 1885, p. 160.) 

Dr. C. J. Rademaker (Amer, Journ, Pharm., June 1886) 
re-asserted the existence in this plant of the active crystalline 
principle, described by him as polygonic acid, and supplied 
further details respecting its extraction and properties, together 
with a wood-cut illustration of its crystals. He says : — Poly- 
gonic acid may be prepared by treating the plant with water, 
to which some bicarbonate of sodium has been added, and 
allowing it to macerate for 24 hours; or by precipitating 
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a fluid extract with basic acetate of lead. In each case separate 
the base by means of sulphuric acid^ and the organic acid by 
means of ether. Allow the ethereal solution to evaporate, and 
treat the residue with distilled water, and filter ; this separates 
the resin (resinous acid). The filtrate is then filtered through 
animal charcoal repeatedly, until all colouring matter is removed. 
The filtrate is next treated with solution of gelatine, in order to 
remove any tannic acid that might be present, again filtered, 
and evaporated to dryness, redissolved in ether, and the ethereal 
solution allowed to evaporate spontaneously. Polygonic acid 
thus prepared crystallizes in needles. Its solution in water does 
not precipitate gelatine nor produce a bluish- green coloration 
when added to a mixture of ferrous and ferric salts in solution, 
showing absence both of gallic and tannic acids. It is freely 
soluble in water, less so in ether, and insoluble in petroleum 
spirit. The heat of a water-bath does not destroy any of its 
properties. ( Year-Book of Pharnh, 1886, p. 210. ) 

The other species of Polygonum which have been examined 
contain starch and tannic and gallic acids. Bowman (1869) 
obtained 21 per cent, of tannic acid from Bistort root. In the 
Bengal Chemical Examiner’s Report for 1884 we meet with the 
following notice of P, glabrum ; Several specimens of a plant 
called Bish-hurki were sent from Cachar for examination. It 
was stated that the plant was frequently added to country 
spirit, which it was believed might have thus communicated to 
it some specially noxious property. The plant was identified 
by Dr. G. King as Polygonum glahruniy and on chemical exami- 
nation and physiological application was not found to possess 
toxic properties.’’ 


RHEUM OFFICINALE, Baillon. 

Fig. — Bmtl. and Trim., t. 213. Ehubarb (Eng.), Bhu* 
baxbe (^V.). 

Hab. — South-Eastern Tibet, China. The root. 
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RHEUM PALMATUM, Lim. 

Fig. — BentU and Trim,^ t. 214. Rhubarb {Eng,)^ Rhi^- 
barbe {Fr.). 

Hab. — South-Eastern Tibet, China. The root. 

Vernacular, — Rewand-chini,Lakri-rewand-chini(jr>ic?.Rai5ar«). 

History, Uses, &C. — The Chinese appear to have been 
acquainted with the properties of rhubarb from a period long 
anterior to the Christian era, for the drug is treated of in the 
herbal called Pen-Hug, which is attributed to the Emperor 
Shen-nung, the father of Chinese agriculture and medicine, who 
reigned about 2700 B.C. The drug is named there Huang-hdng, 
yellow, excellent, and Ta-hiumgy the great yellow. The latter 
name also occurs in the great Geography of China, where it is 
stated that rhubarb was a tribute of the province Si-ning-fu, 
eastward of Lake Kuku If or, from about the 7th to the 10 th 
centuries of our en.. 

As regards Western Asia and Europe, we find a root called 
pa or prjov, mentioned by Dioscorides as brought from beyond 
the Bosphorus. Pliny describes a root termed Rhacoma, which, 
when pounded, yielded a colour like that of wine, but inclining 
to satfron, and was brought from beyond Pontus. The drug 
thus described is usually regarded as rhubarb, or at least as the 
root of some species of Rheum. Lassen has shown that trading 
caravans from Shensi in Northern China arrived at Bokhara as 
early as the year 114 B.C. (Pharmacographia.) 

Riw^s (the plant Ri in the Zend language) was known to the 
ancient Persians, and the same name is still applied to a species 
of Rheum in the province of Gilan in Persia. Aitchison found 
R. Bibes, Gronov., on the Paropamisus range, to be known to 
the peasantry as Re wash, Re wand and Chukri ; he states that 
the flowering branches are eaten, and the root used in colouring 
leather. In the Hari-rud V alley he found B, tatariciim, Linn. , f ., 
to be known as Rewash-i-dewana, “ fools^^[ rhubarb, the 
fruit and root being used as a purgative. Ibn Sina (978) 
III.— 20 
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notices both the plant Eibas (Eiw^s, Pers.) and the drug 
Eiwand (Rewand, Pm.)— the first an acid plant, and the second 
evidently Chinese rhubarb. Mesue, early in the 11th century, 
distinguishes between Chinese and Xhorasan rhubarb, and Haji 
Zein-el-att^r, writing in 1368, says; — I consider Eewand to be 
the same as Eibis. Ibn Jazla, the author of the Minhaj, states 
that there are two kinds, China and Xhorasan rhubarb, and that 
the latter is known as R^wand-el-daw^bb, and is used in veteri- 
nary practice, whilst the Chinese is reserved for human beings. 
The latter is the best kind, and, when powdered, is of a saffron 
colour ; the fractured surface has the grain of a cow’s hump, and 
is friable; it is called Rewand-i-lahmi (meaty rhubarb), and 
should be in large pieces like a horse’s hoof, and not worm-eaten. 
In my experience there are three kinds of rhubarb — Chinese, 
Xhorasan, and Indian. Masih (Mesue) states that rhubarb is 
hot in the third degree and dry in the first.” {IkhtiardU 
article Edwand.) 

The author of the Makhzan-eUAdmyay himself a native of 
Xhorasan, has the following account of Eibds: — “It is called in 
Persian Eiwds, Eiwaj and Chukri, and is an herbaceous plant a 
cubit in height ; from the centre spring one or two flattened stems, 
2 fingers by 1 finger in thickness, having a pubescent bark, the 
lower portion of which is purplish and the upper green, like the 
stem of a lettuce. Internally the stem is white, soft and juicy ; it 
has a sour and somewhat astringent taste. The top of the stem is 
branched, and between the branches are green rough bracts ; the 
flowers are red, and have a slightly acid and sweetish taste. The 
plant grows in the cold snowy mountains ; the best is the Persian, 
white, delicate, succulent and subacid, with a stout tall stalk. 
The root of this plant is rhubarb (Efiwand), which has already 
been described, and it is called ‘ EibSs-i-Mu’ammiri,’ because 
one Mu’ammir of Nishapur was the first to discover this.” For 
the history of rhuharb in Europe, the reader is referred to the 
Pharmacogra/phia. 

Ehubarb is not an article of the Hindu Materia Medica, but 
the modem Hindus have become acquainted with its’ properties 
through Mahometan and European physicians. 
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In the use of rhubarb as a medicine, the Mahometans quote 
and follow Galen, Oribasius, Paulus, Ibn Sina and Masih, 
whose opinions it is unnecessary to reproduce. In India it is 
chiefly used as a stomachic, tonic, and mild aperient. 

The rhubarb found in the Indian bazars is of a very inferior 
kind, in long stick- like pieces, shipped to Calcutta and Bombay 
from the Eastern ports. It comes from China, and has 
hardly any aroma, a bitterish taste, and but slight purgative 
action. When fresh, it is covered with a yellow dust, like 
ordinary rhubarb. The natives use it as a tonic and 
stomachic. None of the commercial rhubarb known as East 
Indian is imported into Bombay unless specially ordered from 
China, but it often passes through the port on board the 
P. and 0. Company’s steamers. Bombay druggists, Native 
and European, usually obtain their rhubarb from London. 
On account of its low price, the former always import English 
rhubarb. In the Pharmacopceia of India, the bazar rhubarb of 
India is attributed to Rheum emodi, R, Moorcroftianum, and 
R. Wehhiammi, all Himalayan species ; it is said to be of two kinds, 
large and small : ^‘The first in cylindrical pieces, of various 
sizes and shapes, furrowed ; cut obliquely at the extremities, 
about four inches long and an inch and a half in diameter ; of a 
dark-brown colour, feeble rhubarb odour and bitter astringent 
taste ; texture radiated, rather spongy, not presenting on frac- 
ture the marbled texture characteristic of ordinary rhubarb; 
pulverized with difficulty ; powder of a dull brownish-yellow 
colour. The second consists of short transverse segments of the 
root branches ; of a dark-brownish colour, odourless or nearly 
so, with a very bitter astringent taste.” (Op. ciY.,p. 187.) The 
first kind so exactly corresponds with the stick rhubarb im- 
ported from China, that we are of opinion that it was not 
Himalayan rhubarb, whilst the second probably was of Indian 
origin. Trials made with Himalayan rhubarb by Prof. Eoyle 
(Calcutta Med, and Phys, Tram,, iii., p. 439) and Mr. Twining 
(Diseases of Bengal^ i., p. 220) are reported to have been satis- 
factory, and Dr. Hugh Cleghom (Madras Quart, Med, Journ., 
1862, V., p, 464), who furnishes some interesting remarks on 
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Himakyan rhubarb, states that it is only an inferior variety 
that reaches the plains of Hindustan. He tested the action of 
the fresh root, and found it to resemble the action of Eussian 
rhubarb. (Op. cii., p. 188.) 

Description. — China rhubarb consists of portions of a mas- 
sive root which display considerable diversity of form, arising from 
the various operations of paring, slicing and trimming to which 
they have been subjected. Thus some pieces are cylindrical or 
rather barrel-shaped, others conical, while a large proportion 
are plano-convex, and others again are of no regular shape. 
These forms are not all found in the same package, the drug 
being usually sorted into rotcnd and flat rlmharh. The pieces 
are from 3 to 4 inches long by 2 to 3 inches in breadth. 
Many pieces are pierced with a hole. The drug is dusted over 
with a bright hrownish-yellow powder, on removal of which the 
surface is seen to have a rusty-brown hue. The character which 
most readily distinguishes the rhubarb of China is that well- 
developed pieces, broken transversely, display dark lines arranged 
as an internal ring of star-like spots. In good rhubarb the 
interior is compact and veined with reddish-brown and white, 
sometimes mixed with iron-grey. The root when chewed tastes 
gritty, by reason of the crystals it contains of oxalate of calcium ; 
but it is, besides, bitter, astringent and nauseous. The odour is 
peculiar. (Pharmacographla,) The characters of the Chinese 
stick rhubarb which is used in India have already been noticed ; 
it would appear to consist of the smaller branches of the root 
which have been removed in preparing the drug for European 
commerce. 

Chemical composition , — The purgative principle of rhubarb is 
Cathartic acid, a glucoside discovered by Kubly (Bull, Soc, Chim, 
Paris, 1866) in Senna in combination with calcium and magne- 
sium, and now known to be present in many other purgative 
drugs. Ehubarb also contains Chrysophanic acid, C^®H^®0^ and an 
allied substance Emodin, ; a tannin, C“®H®®0^*, named 

Rheo-tannic acid by Kubly ; resins and mucilaginous matters. 
Smiall quantities of albuminoid substances, malic acid, fat and 
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BUfrar have also been met with in rhubarb. The amount of the 
mineral constituents is exceedingly variable; FlUckiger and 
Hanbury obtained from two good samples of China Ehubarb, 
dried at 100°C. and incinerated, 12*9 and 13*87 per cent, of ash; 
another pale sample yielded no less than 43*27 per cent. The 
ash consists of carbonates of calcium and potassium. 


The following analyses by Elborne show the percentage 
composition of three samples of English Ehubarb and two of 
the Eastern drug : — 



B offici- 
nale, or- 
dinal y 
cultiva- 
tion. 

B. offici- 
nale, likeh 
cuitiva- 
tiun. 

R. rha- 
ponti- 
cum. 

East 

Iniiian 

1 Kliubarb. 

I i 

Russian 
Bliubarb . 

Moisture 

606 

7-9 

5*67 

5*4 

12*6 

Ash 

9*33 

4-9 

7 9 

9*28 

6*63 

Mucilage (soluble in water) 

6-.:) 

4 8 

41 

4*0 

6*6 

Cathartic acid 

35 

32 1 

33 

4-5 

32 

Tannin and clirysophau 

14 3 

117 

12 5 

117 

no 

Organic acid 

Besinous substances soluble in 

33 

2*2 

1*6 

3*0 

4*6 

alcohol 

Fat and free chrysophanic acid 

2*6 

2*0 

3*4 

46 

5*2 

soluble in petroleum ether 

0*4 

0-3 

0*2 

07 

' T6 


Rumex vesicarius, Li/fn.,Ca?7ipd, Bum., 129, f. 3,/. 1.8; 
Chdka {Hind., Beng., Bomb.), Chdkra [Sans.), is cultivated all 
over Asia, and is used just as sorrel is in Europe; excellent 
‘potage a Toseille' may be made with it The plant is, doubt- 
less, one of the kinds of Hamaz (Dock) mentioned in Arabic 
works, and is much esteemed for its medicinal properties. The 
juice is said to allay the pain of toothache, and by its astringent 
properties to check nausea, promote the appetite, and allay 
morbid craving for unwholesome substances. The herb also is 
considered very cooling and of use in heat of stomach, and 
externally as an epithem to allay pain, especially that caused 
by the bites or stings of reptiles and insects. The seeds are said 
to have similar properties, and are prescribed roasted in dysen- 
tery, and as an antidote to scorpion stings. The root is also 
medicinal. 
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Description. — The fruit sold in the shops as Gulham^z 
(Dock flowers) is reddish-brown, about of an inch long, and 
consists of three fringed, leaf-like expansions, each furnished 
with an oblong glandular body aud attached at the base to a 
short thick pedicel; they enclose a triangular, polished, dark- 
brown seed. 

Bijband. — Shining angular seeds (nuts), evidently derived 
from a species of Rumex. They are used as an aphrodisiac, 
Murray states that the fruit of Polygonum aviculare, Linn., 
is known as Bijband or Endrani in Sind. According to 
Atkinson, Rumex Wallichiiy Meissn., referred by Hooker to 
R, maritimus^ Linn., yields the Bijband of the bazars. Probably 
the seeds of several species are collected. 

Rumex Patientia, which Hooker thinks, along with 
jB, aquaticus, Linn., might be united with R, orientalise Bernh., 
has been examined by W. Dahlen, who gives the following 
percentage composition: — Water, 92*18 ; Nitrogenous matter, 
2’42 ; Oil, 0*48 ; Sugar, 0*37 ; Nitrogen-free extractive, 3*06 ; 
Fibre, 0*66 ; Ash, 0*82. 

This plant is a native of the Western Himalaya and extends 
westward to Asia Minor, Syria and Greece ; it was named by 
Hayne R, Dioscoridis (Arnzeik, xiii., 5, \t, 5), from its having 
been identified with the '^^airddov of the ancients, and it is still 
called '^airaOo in Greece. 


ARISTOLOCHIACE^. 

ARISTOLOCHIA INDICA, Linn, 

Fig , — Wight Ic., t, 1858 ; Orif, Ic.Pl, Asiat., t. 629 ; Rheede^ 
Sort. Mai, vUL, t, 25. Indian Birthwort {Eng,), 

Hab.— Throughout the low country of India, The stem 
wd root. 

Vernacular. — Isharmdl, Rudrajata (Hmrf.),Ishormdl (Beng.)^ 
S6psand, Ishvari, Rudrajata (Mar.), Sapsan, Ishwari {Om.)^ 
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Ichchura-mnla, Peru-marindu [Tam,), Ishvara-varn, Govila 
[Tel,), Ishvari-beru, Nanjin-beni [Can.)^ Earalvekam, Ishvara- 
muri [Mai,), Sdpfis [Ooa). 

History, Uses, &C. — This scandent shrub is the Budra- 
jata of the Edja Nirghanta; other Sanskrit names for it are 
Arkamula, lightning root Ishvari, ‘'goddess Sunanda, 
“ pleasing^’; and Sudhy-uppsya, “ worthy of worship/^ It is con- 
sidered to be attenuant, deobstruent, emmenagogue, antarthritic, 
and a valuable medicine in the bowel affections of children who 
are teething. In the Mahometan Materia Medica it is known as 
Zarawand-i-Hindf, and is admitted as an Indian substitute for 
Zara wand [Aristolochia longa). The early Portuguese settlers 
in India gave it the name of Raiz de Cobra, on account of its 
supposed efficacy against the bite of that snake. 

The plant was first described by Rheede, who compares its 
odour to that of fresh ginger, and states that boiled in oil it is 
applied as a liniment to snake-bites, and a decoction given 
internally. It is also administered, rubbed to a paste with water 
or in decoction, in cold fevers, headache, flatulent distention, 
and dysuria. As a lotion it relieves gouty pains, and the pow- 
der with pepper and hot water stops bloody fluxes. 

It appears to be the Radix puhronica of Rumphius, which is 
employed in Banda in decoction, in diseases of the intestines, 
and also in intermittent fevers. Ainslie (Mat, Ind,^ ii., 298) 
notices its use by the Tamil doctors in the bowel complaints to 
which children are subject in consequence of indigestion and 
teething, and says they sometimes call the drug Talashroolivayr, 
He also says that the powder is taken internally in cases of 
snake-bites and applied to the bitten part. Loureiro [Flor, 
Coehin-Chin,, vol. ii., p. 528), speaking of the plant, says: 

“ Prodest in colica, cibi inappetentia, febribus intermittenti- 
bus, obstructionibus, hydrope.’' Fleming [Catalogue of Indian 
Plants, p, 8) notices its use in Upper India as an emmena- 
gogue and antarthritic. 

The plant is placed in the secondary list of the Pharmacopceia 
cf India, but no further information with regard to its medicinal 
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prop erties is given. In Bombay SiCpsan is chiefly prescribed in 
the bowel complaints of children and in cholera ; it is regarded 
as a stimulant tonic, and is also applied externally to the 
abdomen. Babu T. N. Mukharji states that the juice of the 
fresh leaves is very useful in the croup of children, by induc- 
ing vomiting, without causing any depression. {Amsterdam 
Cat., p. 21.) 

Description.— The drug as sold in the shops consists of 
the root and stem, the latter in by far the larger proportion ; in 
many parcels the stem only is to be found It is either in short 
pieces, or the wliole stem may be twisted into a kind of circular 
bundle. The thickest portion of the stem is ^ to i an inch or 
more in diameter, and has a central woody column made up of 
about ten wedge-shaped portions. The bark is thick and corky, 
marked with longitudinal ridges and numerous small warty 
projections ; it is of a yellowish-brown colour. The taste is 
bitter and camphoraceous, and the odour aromatic and agreeable. 

Microscopic structure . — The wedge-shaped woody columns are 
traversed by large vessels, the medullary rays are distinet and 
easily traced into the bark ; in the latter, which consists of 
starchy and corky parenchymatous tissue, there is a circular 
zone of large yellow stone-cells. 

Chemical composition . — The air-dried roots were contused and 
digested for several days with warm 80 per cent, alcohol. The 
greater part of the alcohol from the resultant tincture was 
removed by distillation, but the last traces could be separated 
by spontaneous evaporation with difficulty, owing to soft 
resinous matter separating and floating on the surface and thus 
preventing evaporation. The extract still containing alcohol, and 
which possessed a strong smell of the drug, was mixed with water 
and agitated with light petroleum ether. During agitation a. 
dark viscid resinous mass separated, as well as a small amount 
6f a bright yellow powder. The clear aqueous solution, after 
separation of the petroleum ether, was gently heated to expel 
alcohol, and the residue acidified with sulphuric acid and 
agitated with ether. After separation of the ether, theaqueoua 
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solution was rendered alkaline and reagitated first with ether, 
then with chloroform, and lastly with amylic alcohol. 

The dark resinous matter which separated on agitation with 
petroleum ether was repeatedly shaken with ether, in which a 
portion was soluble. The ethereal extract was of the consistence 
of honey, had a taste and smell like that of a mixture of turpentine 
and peppermint, and was also bitter : in alcohol it was 
soluble with acid reaction ; it was dissolved by ammonia, forming 
a dark reddish orange-coloured solution, and was reprecipitated by 
acids in yellowish flocks. The residue insoluble in ether was soft 
when moist and dark chocolate in colour : on drying at 100°C. it 
became brittle, and could be easily reduced by pressure between the 
fingers to a yellowish powder which possessed neither taste nor 
odour : in alcohol it was soluble with acid reaction : in ammonia 
the greater part dissolved, and was reprecipitated in yellow flocks 
by acids. The bright yellow powder was soluble in ether, and 
was left on spontaneous evaporation as a bright yellow varnish, 
destitute of crystalline structure. In warm water the greater 
part dissolved, forming a pale yellow solution which became 
turbid on cooling and which had a marked acid reaction. 
In alkalies it was soluble with deep orange coloration, and 
was reprecipitated by acids in pale yellow flocks : with ferric 
chloride it gave a dirty brownish-red precipitate : with basic 
acetate of lead, yellowish flocks : with baryta water no 
precipitate, only a deep yellow coloration. 

The light petroleum ether extract was soft and brownish in 
colour, and had a strong odour of turpentine ; on gently heating 
in a small retort, a trace of a distillate was obtained which 
had a most powerful terebinthinate odour and taste. 

The extract obtained by agitating the original aqueous acid 
solution with ether was a bright yellow, transparent, soft, var- 
nish-like mass, from which slowly separated a few small yellowish 
nodules, which, on microscopic examination, were found to consist 
of bundles of rod-shaped crystals. The extract was soluble in 
alcohol with strong acid reaction, the solution exhibiting a well- 
marked greenish fluorescence, as difl also an ethereal solution^ 
III.— 21 
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The taste was very bitter, aromatic, and also somewhat terebin- 
thinate. On treatment with ammonia the extract was partly dis- 
solved, yielding a deep orange-red solution, which was agitated 
with ether, the ether showing a marked greenish fluorescence. 
On evaporating off the ether, a bright yellow, viscid, trans- 
parent extract was left, with a bitterish taste, accompanied by a 
strong one of turpentine. In alcoholic solution the extract was 
neutral in reaction, the solution exhibiting a marked fluorescence. 
The ammoniacal solution, after separation of the ether, was acidu- 
lated with sulphuric acid and reagitated with ether. On evapora- 
tion of the ether, a bright yellow, soft, varnish-like residue was 
left ; on heating with water the greater part dissolved, forming a 
clear solution which became turbid on cooling. With alkalies 
the extract gave a deep orange-red solution : with ferric 
chloride a dirty brownish-red precipitate: with basic lead 
acetate yellowish flocks were precipitated : with lime and baryta 
water a yellowish coloration, but no precipitates. After 
boiling with dilute sulphuric acid,Fehling^s solution was reduced. 
The reactions of this acid were, therefore, similar to those of the 
yellow potvder which separated on agitation with petroleum ether. 

The original solution after addition of sulphuric acid was 
rendered alkaline with ammonia and agitated with ether. On 
spontaneous evaporation of the ether, a yellow, soft, non- 
crystalline, transparent, varnish -like extract was left. This was 
treated with a little dilute sulphuric acid, in which a portion only 
dissolved, and agitated with ether, which removed resinous 
matter. The ether was then separated, and the aqueous 
solution rendered alkaline, and reagitated with ether. A 
yellow non-crystalline extract was obtained, which was nearly 
wholly soluble in dilute sulphuric acid, and which afforded the 
following reactions : with ammonia a white precipitate soluble in 
excess : with caustic soda a similar precipitate, only slightly soluble 
in excess : with platinic and auric chlorides yellow precipitates : 
marked yellow precipitate with Mayer's reagent, and with other 
alkaloidal reagents: with strong nitric acid a yellowish color- 
ation; with Frohde's reagent a deep blue coloration in the cold, 
no alteration in tint on gently heating. After boiling with 
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dilute sulphuric acid^ the liquid slightly reduced Fehling’s 
solution. 

After agitation with ether, the liquid was agitated with 
chloroform, which separated an alkaloidal principle mixed with 
much colouring matter. The reactions were similar to those 
yielded by the principle extracted by ether. 

Finally the liquid was agitated with amylic alcohol, the 
alcohol exhibiting very marked greenish fluorescence. The 
amylic alcohol extract contained a large amount of resinous 
matter insoluble in dilute sulphuric acid ; the acid solution 
afforded, however, very marked evidence of the presence of a 
principle reacting with alkaloidal reagents, the colour reactions 
being similar to those yielded by the principle separated by ether 
and chloroform. It would be premature for us to definitely 
state that the principles extracted by ether, chloroform, and 
amylic alcohol were either identical or different. 

ToxicoJogii, — Dr. S. M. Shircore of Moorshedabad states that 
it is undoubtedly used to procure abortion. 

Commerce . — The drug can hardly be called an article of 
commerce, as it is supplied to the shops by herbalists or 
country people. It is very abundant in the Southern Concan. 
Value, annas 6 per pound. 

ARISTOLOCHIA BRACTEATA, Betz. 

Hab. — Deccan Peninsula to Bandelkand, Sind, Ceylon. 
The herb. 

Vernacular. — Kiramar, Gandhani Kiramar (Guz.)^ 

Gandhan-gavat, Gandhdni {Mar.)^ Ganajali-hullu, Kattagiri 
{Gan.)y Adutina-pdlai (Tam.)^ Gddide-gadapara-aku, Kadapara 
(Tel,)y Atutinta-pala (Mai,). 

Historyf Uses^ &C» — This plant is the Dhdmra-pattra 
of the Rdja Nirghanta, i.e., the plant with grey leaves. The 
synonyms are : — Dhumrdhva,Su-labhS, Svayam-bhuva, Gridhra 
pattra, Gridhrini, Krimi-ghni, Srima-lapaha. It is much used 
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by Hindu physicians on account of its bitter, purgative, and 
anthelmintic properties. The leaves are applied to the navel to 
move the bowels of children, and are also given internally in 
combination with castor oil as a remedy for colic. The juice of 
the fresh leaves or the powder of the dried leaves is a favourite 
application to sores to destroy maggots. In the Kuriiool 
District, when the sazza is attacked with insects, a long rope 
soaked in the juice of the plant, and with the loaves of the 
plant attached, is drawn over the crop. Dr. Hove, who visited 
Bombay in 1787, found the plant growing in great abundance 
in Guzerat. He states that the root and leaf are remarkably 
bitter, and yield a thick yellowish juice, which is mixed with 
boiled milk and given in syphilis, and combined with opium is 
used with great success in gonorrhooa. Ainslie notices the 
application of the leaf, w^hen bruised and mixed with castor oil, 
to obstinate psora (the Carpang of the Tamils). The plant is 
also thought to stimulate uterine contraction, and is administer- 
ed in tedious labour and as an emmenagogue. In Dalzell and 
Gibson’s Flora of Bombay (p. 225) it is spoken of as possessing 
a merited reputation as an antipcriodic in intermittent fevers. 
The native doctors in Bombay make a paste wdth water, of the 
plant, along with the seeds of Barringtonia acutangiilaf GeJmtrm 
paniculata, and black pepper, and rub the w^hole body with it for 
the cure of malarial fevers. 

The evidence collected by Dr. Watt {Diet. Econ. Prod. India, 
i., 314) shows that it is the opinion of several European phy- 
sicians in different parts of India that the plant has a decided 
action upon the uterus, and increases or induces uterine con- 
tractions. There appears to be no doubt as to its anthelmintic 
properties. 

Description.— The drug consists of the whole plant in 
fruit ; the stems are striated, slender, and about as thick as 
a piece of whipcord ; the leaves are of a pale, glaucous green, 
obtuse, heart-shaped, with wavy edges, about 2 inches long and 
inch broad, when dry they are blackish; the capsules are 
ovate, I of an inch long, ribbed, depressed at the apex, six-celled ; 
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each cell contains a column of heart-shaped flat seeds, closely 
packed. The appearance of the seeds is peculiar, they look as 
if they had been cut out with a punch ; one side is flat, black, 
and rough from a number of irregular projections; the other is 
almost entirely occupied by two brown comparatively smooth 
lobular projections of a soft corky structure ; these under the 
microscope are seen to be entirely composed of ovate, empty, 
dotted cells. The whole plant is nauseously bitter. 

Chemical composition , — The plant contains a nauseous volatile 
substance, an alkaloid, and a large quantity of salts. The 
alkaloid is amorphous and gives no colour reactions with the 
strong mineral acids. The bitter concentrated tincture on 
standing deposited cubical crystals of potassium chloride. The 
ash calculated on the air-dried plant was 17*75 per cent., and 
strong alkaline fumes wore given o£E from the plant when 
burning. 

Commerce, —YvlviQ, Es. 3^ per maund of 37^ lbs. 

Zarawand-i-gird {Pers,,Ind, Bazars). The imported root 
of Aristolochia rotunda, Linn., Guih, Hist. Nat., ii., p. 371, a small 
plant with slender stems and almost sessile, obtusely cordiform 
leaves. The flowers are solitary in the axils of the leaves, 
tubular, yellow without, and orange brown within. The whole 
plant is acrid, aromatic and bitter. The root is tuberous, 
placentiform, hard and heavy when dry, more or less main- 
millated on the under surface, of a reddish-brown colour ; on 
the upper surface are the remains of several stems or small pits 
showing where they were attached ; on the under surface one 
central scar marking the attachment of the rootlets. The 
substance is very hard and horny, and has a bitterish somewhat 
aromatic taste, and camphoraceous odour. 

Zarawand-i-tawil {Pers., Ind, Bazars). The imported 
root of Aristolochia longa, Linn., Mill, /c., t. 61,/. 2, a plant 
much resembling A. rotunda, and having a similar habitat. It 
differs from the latter plant in having petioled leaves, yellow 
flowers striped with brown, and a cylindrical root which has much 
the same taste and odour as that of A. rotunda. Mahometan 
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physicians describe it as resolvent, deobstruent, diuretic, 
emmenagogue, alexipharmic, and vermifuge.* 

These Aristolochias were formerly considered to be antidotes 
for snake-bites. Albertus Magnus (De mirabilibtts Miindi) says : — 
*‘Si vis statim interficere serpentem, accipe ex Aristolochia 
rotunda quantum vis et tere illam bene, et accipe ranam 
sylvestrem vel campestrem et contere ipsam et commisce earn 
Aristolochia, et pone cum eo aliquid ex incausto, et scribe cum 
eo in charta aut aliquo quod plus amas, et pro j ice ad serpentes.*' 
Zara wand-i- gird, or mudahraj, is considered by Persian writers 
on Materia Medica to be the female of Aridolochia long a, Mir 
Muhammad Husain tells us that at Ispahan it is called 
Nukhud-i-alwandi. Mahometan physicians describe it as resol- 
vent, stimulating, pectoral, stomachic, and cephalic ; they pre- 
scribe it in jaundice and gout. True Zara wand-i -gird is very 
scarce in India ; most of the druggists, when asked for it, supply 
the small starchy, inert tuber of an arum.f 

The Aristolochias are still collected by herbalists in Southern 
Europe for medicinal use. 
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PIPER NIGRUM, Linn, 

Fig. — Miq, III. Pip. 50, t. 50; Bot, Mag., t. 3139; Bentl. 
and. Trim,, t. 245; Black Pepper (Eng.), Poivre noir (Fr.). 

Hab. — Travancore and Malabar, Cultivated elsewhere. 
The fruit. 

Vernacular. — Mirach, Kali-mirach (Hind.), Gol-marich 
(Beng,), Milagu (Tam.), Miriydlu {Tel.), Kuru-mulaka (Mai.), 
Menasu (Can.), Miri, Kali-miri (Mar.), Kalo-miri (Guz.). White 

^ * Compare with the description of the two Aristolochias in Dioscorides 
(iii., 4) it€p\ apiardkoxias orpoyyvXrjs- Pliny mentions their use by women 
to procure male offspring, and Apuleius recommends them as a protective 
againat the evil eye. 

t Pinellia tuberifera, Tenore, the Sang-pwan-^hea of the Chinese, growing 
about Pekin (Hance, Linn. Journ. Bo/., xiii. U872)i 88), figured and de- 
scribed by Hanbury. (Science Papers, p. 262.) 
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pepper bears tbe same names with the- addition or substitution 
of the adjective ‘‘white.’* 

History, Uses, &C. — The earliest travellers from the 
West who visited India, found the pepper vine in cultivation on 
the Malabar Coast. Theophrastus (H. P. ix., 22) mentions two 
kinds of pepper (irlirepi or neirepi) in the fourth century B. C., and 
Dioscorides (ii., 148) mentions TreVept, white pepper, P‘aKp6v 

long pepper, and TreVept, black pepper. Pliny says : — 
“It is quite surprising that the use of pepper has come so 
much into fashion, seeing that in other substances which we use, 
it is sometimes their sweetness, and sometimes their appearance, 
that has attracted our notice ; whereas, pepper has nothing in it 
that can plead as a recommendation to either fruit or berry, 
its only desirable quality being a certain pungency ; and yet it 
is for this that we import it all the way from India ! Who was 
the first to make trial of it as an article of food ? and who, I 
wonder, was the man that was not content to prepare himself, by 
hunger only, for the satisfying of a greedy appetite? ’’ (12, 14.) 

In the Periplus of the Erythrean Sea, written about A.D. 64, 
it is stated that pepper is exported from Barake, the shipping 
place of Nelkunda, in which region, and there only, it grows in 
great quantity. These have been identified with places on the 
Malabar Coast between Mangalore and Calicut. 

Long pepper and Black pepper are among the Indian spices 
on which the Romans levied duty at Alexandria about 
A.D.176. 

Cosmas Indicopleustes, a merchant, and in later life a monk, 
who wrote about A.D. 540, appears to have visited the Malabar 
Coast, or at all events had some information about the pepper- 
plant from an eye-witness. It is he who furnishes the first 
particulars about it, stating that it is a climbing plant, sticking 
close to high trees like a vine. Its native country he calls 
Male, The Arabian authors of the Middle Ages, as Ibn 
Khurdadbah (circa A.D. 869-885), Edrisi in the middle of the 
1 2th, and Ibn Batuta in the 14th century, furnished nearly 
similar accounts. 
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Among Europeans who described the pepper-plant with 
some exactness, one of the first was Benjamin of Tudela, who 
visited the Malabar Coast in A.D. 1166. Another was the 
Catalan friar, Jordanus, about 1330 ; he described the plant as 
something like ivy, climbing trees and forming fruit, like that 
of the wild vine. This fruit,” he says, is at first green, 
then, when it comes to maturity, black.” Nearly the same 
statements are repeated by Nicolo Conti, a Venetian, who, at 
the beginning of the 15th century, spent twenty-five years in 
the East. He observed the plant in Sumatra, and also described 
it as resembling ivy. {Pharmacographia 

The high cost of pepper contributed to incite the Portuguese 
to seek for a sea passage to India, and the trade in this spice 
continued to be a monopoly of the Crown of Portugal as late 
as the 18 th century. 

In January 1793, an agreement was made between the Kajah 
of Travancore and the English, by which he was to supply a 
large quantity of pepper to the Bombay Government in return 
for arms, ammunition and European goods ; this was known 
as the ” Pepper Contract.” 

It is worthy of remark that all the foreign names for black 
pepper are derived from Pippali, the Sanskrit name for long 
pepper, which leads one to suppose that the latter spice was the 
first kind of pepper known to the ancient Persians and Arabs, 
through whose hands it first reached Europe. Their earlier 
writers describe the plant as a shrub like the Pomegranate 
(P. chaha ?), The moderns apply the name Filfil(Pilpil, Pers.) 
to all kinds of pepper. Black pepper is called in Sanskrit 
Maricha, which means a pungent berry.” The word is derived 
from Marichi, a particle of light or fire,” and appears to 
have been first applied to the aromatic berries known as Kakkola ; 
it now signifies black and red pepper, and in the vernacular 
forms of Mirach or Mirchai, is a household word in India. 

Maricha is described in the Nighantas as bitter, pungent, 
digestive, hot and dry ; synonyms for it are Valli-ja ‘tereeper 
grown,” IJshana, Tikshna “pungent,” Malina, Syama “black,” 
&c. It is said to be useful in intermittent fever, haemorrhoids. 
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dyspepsia, cougli, gonorrlioea and flatulence, and to promote tlie 
secretion of bile. Together with long pepper and ginger it 
forms the much-used compound known as Trikatu, the three 
acrids, or TJshana-chatu-rushana.’’ Externally, pepper is 
used as a rubefacient and stimulant of the skin. In obstinate 
intermittent fever and flatulent dyspepsia, the Hindus administer 
white or black pepper in the following manner : — A tablespoon- 
ful is boiled overnight in one seer of water, until the water is 
reduced to one-fourth of its bulk, the decoction is allowed to cool 
during the night, and is taken in the morning. The pepper is 
then again boiled in the same manner and the decoction taken 
at night. This treatment is continued for seven successive days. 
A compound confection of pepper (Prunada gtidikd) is given as 
a remedy for piles ; it is made in the following manner : — Take 
of black pepper 32 tolas, ginger 24 tolas, long pepper 16 tolas. 
Piper chaha (chavya) 8 tolas, leaves of Taxus haccata (tdlisa) 
8 tolas, flowers of Mesua ferrea (nagkesar) 4 tolas, long pepper 
root 16 tolas, cinnamon leaves and cinnamon one tola each, 
cardamoms and the^root of Andropogon miiricatHS (usira) 2 tolas 
each, old treacle 240 tolas ; rub them together. Dose about 2 
drachms. When there is costiveness, chebulic myrobalans are 
substituted for ginger in the above prescription. (Chakradatta,) 

The use of pepper for the cure of intermittents is strongly 
recommended by Stephanas in his commentary on Galen, and 
recently some cases of refractory intermittent fever, in which, 
after the failure of quinine, piperine has been administered 
with advantage, are reported by Dr. C. S. Taylor (Brit, Med. 
Joitrn,, Sept,, 1886). In one case, immediately on the accession 
of an attack, three grains of piperine were given every hour, 
until eighteen grains had been taken, and on the following day, 
when the intermission was complete 5 the same dose was given 
every three hours. 

Mahometan physicians describe black pepper as deobstruent, 
resolvent, and alexipharmic ; as a nervine tonic it is given 
internally, and applied externally in paralytic affections; in 
toothache it is used as a mouth-wash. As a tonic and diges- 
tive, it is given in dyspepsia. With vinegar it forms a good 
III.-22 
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stimulating poultice. With honey it is useful in coughs and 
colds. Moreover, it is diuretic and emmenagogue, and a good 
stimulant in cases of bites by venomous reptiles. Strong friction 
with pepper, onions, and salt is said to make the hair grow again 
upon the bald patches left by ringworm of the scalp. They 
notice the use of the unripe fruit, preserved in salt and water 
as a pickle, by the natives of Malabar. 

De Gubernatis draws attention to the following passage from 
the travels of Vincenzo Maria da Santa Caterina (iv., 3) with 
reference to white pepper being offered by the Hindus to their 
gods in Malabar: — ‘‘Da Malavari ^ tenuto in stima grandissima^ 
eli GentiK d’ordinario Toffrono a Toro Dei, si per la rarita come 
per la virtu salutifera e mcdicinale, che da quello sperimentano, 
riportandolo poi alii infermi.’’ For the early history of pepper 
in Europe, the FharmacograpMa may be consulted. 

Cultivation . — Its cultivation is very simjde, and is effected by 
cuttings or suckers put down before the commencement of the 
rains in J une. The soil should be rich, but if too much moisture 
be allowed to accumulate near the roots, the young plants are 
apt to rot. In three years the vine begins to bear. They are 
planted chiefly in hilly districts, but thrive well enough in the 
.low country in the moist climate of Malabar. They are usually 
planted at the base of trees which have rough or prickly bark, 
such as the jack, the erythrina, cashewnut, mango-tree, and 
others of similar description. They will climb about 20 or 30 
feet, but are purposely kept lower than that. During their 
growth it is requisite to remove all suckers, and the vine should 
be pruned, thinned, and kept clean of weeds. After the berries 
have been gathered, they are dried on mats in the sun, turning 
from red to black. They must be plucked before they are quite 
ripe, and if too early they will spoil. White pepper is the 
same fruit freed from its outer skin, the ripe berries being 
macerated in water for the purpose. In this latter state they 
are smaller, of greyish- white colour, and have a less aromatic or 
pungent taste. The pepper-vine is very common in the hilly 
districts of Travancore, especially in the Cottayam, Meenachel, 
and Chenganacherry districts, where, at an average calculation, 
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about 5,000 candies are produced annually. It is a Government 
monopoly. (Drury.) 

Description. — The immature fruit, known as Black 
Pepper, is globular, about j of an inch in diameter, miich 
wrinkled, and of a brown-black colour ; on one side are the 
remains of the peduncle, and on the other of the style and 
stigmas. The pericarp is closely adherent to the seed. The 
latter consists of a thin reddish-brown testa and a copious 
albumen, the exterior portion of which is horny and the 
interior farinaceous. The embryo is undeveloped. The mature 
seed, known as White Pepper, is less acrid than Black, as the 
pericarp has been removed ; it is also rather smaller and of a 
grey colour, striated from base to apex by about a dozen light 
stripes. 

The transverse section of a grain of black pepper exhibits a 
soft, yellowish epidermis covering the outer “pericarp. This is 
formed of a closely-packed j^ellow layer of large, mostly radially 
arranged, thick-walled cells, each containing in its small cavity 
a mass of dark-brown resin. The middle layer of the pericarp 
consists of soft, tangentially-extended parenchyme, containing 
an abundance of extremely small starch granules and drops of oil. 
The shrinking of this loose middle layer is the chief cause of 
the deep wrinkles on the surface of the berry. The next ihner 
layer of the pericarp exhibits towards its circumference, 
tangentially-arranged soft parenchyme, tho cells of which 
possess either spiral striation or spiral fibres, but towards the 
interior, loose parenchyme free from starch and containing very 
large oil cells. 

The testa is formed in the first place of a row of small yellow 
thick-walled cells. Next to them follows the true testa, as 
a dense, dark-brown layer of Kgnified cells, the individual out- 
lines of which are undistinguishable. 

The albumen of the seed consists of angular, radially arrang- 
ed, large-celled parenchyme. Most of its cells are colourless 
and loaded with starch ; others contain a soft, yellow, amorphous 
mass. If thin slices are kept under glycerine for some time. 
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these masses are slowly transformed into needle-shaped crystals 
of piperin. (PJiannacographia.) 

Chemical composition. — Black pepper contains an acrid resin, 
a volatile oil, starch, gum, a small quantity of fatty oil in the 
mesocarp, and about 5 per cent, of inorganic matter, besides the 
alkaloid piperinCy and a volatile <ilkaloid which is probably iden- 
tical with piperidine. The acrid resin is dark-green, soluble in 
alcohol, ether and alkalies, and, in connection with other 
constituents of pepper, also in water. C. Heisch xi., 

186-190) has shown that pepper should contain not less than 50 
per cent, of starch, which is characterised by the smallness of its 
granules. The essential oil has been examined by L. A. Eber- 
hardt {Archiv. d, Pharm, (3), XXV., 515-519) ;ithad a sp.gr. of 
0*87352 at 15° C., and showed a greenish colour, due neither to 
chlorophyll nor to copper. At 22° the oil had a lodvorotatory 
power of 3*2° in a column 100 mm. long. On rectification 
a very small quantity passed over at 160°. Fractions obtained 
at 170°, 176° and 180° were colourless; that obtained at 190° 
faint green, and that at 250° green, that passing over at 310° 
brown-green. Above 310° a brown, tenacious residue was 
obtained in which phenol could not be detected. The 1 70° frac- 
tion, when rectified under reduced pressure, gave a terpene 
boiling at 164° — 165°, and showed a left-handed rotation 
of 7*6° in 100 mm.; it gave numbers agreeing with the 
formula 

The composition of the other fractions was much the same as 
this. The oil consists of a Isevorotatory terpene and isomeric 
compounds of higher boiling point. [Jounu Ohem, Soc,, Oct., 
1887 ; Year-Book Pharm.y 1888.) 

Pure piperine crystallizes in colourless flat, four-sided prisms 
of a glassy lustre and almost tasteless. As usually met with, it 
is of a yellowish colour, inodorous, and has at first a slight, but 
on continued mastication, or in alcoholic solution, a sharp, peppery 
taste. It remains unaltered on exposure, has a neutral reaction 
to test-paper, is nearly insoluble in water, and dissolves in vola- 
tile oils, in 60 parts of cold ether (Merck), in 30 parts of cold 
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LDid in 1 part of boiling 80 per cent, alcohol ( Wittstein), and 
T^eely in acetic acid ; the last two solutions are precipitated on 
the addition of water. It is likewise soluble in chloroform, 
benzol, and bcnzin. At 129® C. it melts like wax to a 
yellowish oily liquid, which on cooling congeals to a mass 
of resinous appearance ; when fused it may be ignited, and bums 
with a bright flame, leaving a light charcoal, which is readily 
consumed by heating it in the air. Sulphuric acid colours it 
blood-red, the colour disappearing on the addition of water, 
leaving the pipcrine unaltered if the action of the acid has not 
been prolonged {PelloUer), The solution of xnj)erine in sulphuric 
acid is j^ellow, becoming dark-brown, and Anally green-brown 
( Drarjoiiflorff ) . Nitric acid colours pi pcrino successively grcenish- 
3"ellow, orange, and red, and dissolves it wdth a ^"cllow colour, 
the solution sejiaratiiig yellow flocculos on the addition of water ; 
by prolonging the action of tlic acid, oxalic acid and a yellow 
bitter coiniiound arc jiroduced {Fencticr). The resin resulting 
from tills rea(;tiou becomes blood-red on the addition of j^otassa, 
and on heating the mixture piperidine is given off (Anderson ^ 
1850). Pipcrine is a very weak base, and its salts are decom- 
posed by vvntcr ; crystallizable double salts, soluble in alcohol, 
may be obtained with the chlorides of mercury, platinum, and 
cadmium. By dry distillation with soda-lime piperidine is 
obtained. Boiled with alcoholic solution of potassa, pipcrine was 
found by Babo and Keller (185G) to be resolved into 2 )ipcric 
acid, pij)cridinc, Pij^eric acid is in hair- 

like, yellowish, needles which fuse at 150® C., and at a higher 
temperature volatilize partly unaltered, at the same time 
giving off a coumarin-like odour. Piperidine is a colourless 
liquid of an ammoniacal and pepper-like odour, and when largely 
diluted of a bitter taste. It boils at 3 06® C., has a strong alkaline 
reaction, dissolves freely in water and alcohol, and yields with 
acids crystallizable salts ; the piperate of piperidine crystallizes 
in silky scales, which, on being heated, give off a part of the 
alkaloid. Ladenburg (1884) obtained a small quantity o^ 
piperidine synthetically by treating an alcoholic solution of 
pyridine with sodium. {National Dispematory*) Heisch 
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{Analyst, 1886) gives the following analysis of pure and com- 
mercial peppers : — 
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"W, Johnstone (Chem. News, Nov., 1889) has showm that 
pepper contains a volatile alkaloid probably identical with 
piperidine. Black pepper yielded 0-56 per cent., and the husks 
alone 0-74 per cent., of this base. White pepper yielded it also, 
but in smaller quantity, and the larger proportion of piperidine 
in the husk, the author considers to be an explanation of the 
greater pungency of black pepper as compared with white 
pepper. Long pepper was found to jdeld 0-34 per cent, of the 
alkaloid. {Tear- Book Pharm., 1889.) 


Commerce . — The exports of jMspper from the Malabar Coast 
for the past 6 years have been — 


1884- 85 

1 885- 86 

1886- 87 

1887- 88 

1888- 89 

1889- 90. 


Cwts. 

. 91,516 
.100,804 
.106,976 
,136,605 
101,177 
141,257 


The Travancore State exports annually about 3,000 candies of 
pepper, each candy containing 500 English lbs., and this 
brings to the State an annual income of 6 lakhs of rupees. 
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Adulteration.^Aj& pepper is always sold whole in India, it is 
seldom adulterated. We have occasionally met with an admix- 
ture of the berries of Embelia Riles, and the fruit of Mirabilia 
Jalajpa is stated to be sometimes mixed with it. 

The abortive berries of P, troicium, Roxh,, now considered 
to be the wild form of P. nigrum, are known in Western India 
as Pokali-miri, and the plant as Kokervel in Marathi and Murial- 
tiga in Telugu. Garcia d’ Orta notices the drug under tho 
name of Canarese pepper, and observes that it never finds its 
way to Portugal, but is valued as a medicine by the natives to 
purge the brain of phlegm, to relieve toothache, and as a remedy 
for cholera. 

This plant was first described by Roxburgh, who found it 
growing wild in the hills north of Samulcotta. 

It was growing plentifully about every valley among the 
hills, delighting in a moist rich soil, and well shaded by trees > 
the flowers appearing in September and October, and the 
berries ripening in March. Roxburgh commenced a large 
plantation, and in 1789 it contained about 40,000 or 50,000 
pepper- vines, occupying about 50 acres of land. The produce 
was great, about 1,000 vines yielding from 500 to 1,000 lbs. of 
berries. He discovered that the pepper of the female vines did 
not ripen properly, but dropped while green, and that when 
dried it had not the pungency of the common pepper ; whereas 
the pepper of those plants which had the hermaphrodite and 
female flowers mixed on the same ament was exceedingly pun- 
gent, and was reckoned by the merchants equal to the best 
Malabar pepper. 

Pliny (12,14) mentions abortive pepper seeds known by the 
name of Bregma, a word which in the Indian language sig- 
nifies dead. He remarks that it is the most pungent kind 
of pepper. 

Lendi-pipali. Globular catkins of a species of pepper 
occasionally found in the Bombay market, said to come from 
Singapore, They are of the size of the pellets of sheep’s dung, 
hence the name Lendi-pipali. The taste is very hot and acrid. 
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The individual fruits are nearly as large as cardamom seeds, the 
whole catkin having much the appearance of a small black* 
berry, 

, PIPER CHABA, Sunter. 

Fig. — Miq, III. Pip., t. 34; Hayne, Arnz., Oetvachs. xiv., 
t. 21 ; Wight Ic., t. 1927. Long Pepper (Eng.), Poivre long 
(JV.). 

Hab. — Cultivated in India and the Malay Islands. The 
fruit and stem. 

VcrnaQular. — Chdb (IT/z/r/.), Chai Chavak (Mar.). 

PIPER LONGUM, Linn. 

Fig. — Bentl. and Trim., t. 244; Miq. III. Pip., t. 80; Ea>/ne, 
Arnz. Gewachs. xiv., i. 20.; Wight Ic., t. 1028 ; Ehmle, Ilori. 
Mai, rii., t. 14. 

Hab. — Hotter provinces of India. The fruit and root. 

Vernacular. — The fruit. — Pipal, Pippali {JJind.), Tippili 
(Tam.), Pippallu (Td.), Tip 2 Mli (Mai.), Yip]):ili (Can.), Pijad 
(Beng.), I3angali-pipali(J/a/'.), Pipara {Gnz.'j. 'flic root. — Pip- 
pali-mdl, Pipla-iniil, Pipla-mur (Tliml.), 'rijijiili-nmlam, Tip- 
pili-vdr (Tam.), Modi, Pii^jiali-katta (Tel.), 'Ti]) 2 jili-vcr (Mai.), 
Pipuli-mul (Beng.), PiiJali-mul (Mar., Gnz.). 

History, Uses, &c , — ^As wc have already stated, we think 
it highly probable that long pepper was the kind of pepper first 
known to the ancient inhabitants of Western Asia and Europe. 
(See P. nigrum.) In Sanskrit works on medicine, P. longim is 
described xmder the name of Pippali, and bears the synonyms of 
Chapald, Pdla, Miigadhi ‘‘growing in South Bihar/’ Kana, 
Shaundi, &c. It is considered to be digestive, sweet, cold, bit- 
ter, emollient and light ; useful in rheumatism, asthma, cough, 
abdominal enlargements, fever, leprosy, gonorrhoea, piles and 
spleen. Old long pepper is to be preferred to fresh. A mixture 
of long pepper, long pepper root, black pepper and ginger in 
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eqiial parts^ is prescribed by several writers as a osefol com- 
bination for catarrh and hoarseness^ As an alterative tonio^ 
long pepper is recommended for use in a peculiar maimer* 
An infusion of three long peppers is to be taken with 
honey (m the first day, then for ten successive days the 
dose is to be increased by three peppers every day, so 
that on the tenth day the patient will take thirty at on€ 
dose* Then the dose is to be gradually reduced by three daily, 
and finally the medicine is to be omitted. Thus administered, 
it is said to act as a valuable alterative tonic in paraplegia, 
chronic cough, enlargements of the spleen and other abdominal 
viscera. Long pepper and black pepper enter into the composi- 
tion of several irritating snuffs ; boiled with ginger, mustard 
oil, buttermilk and curds it forms a liniment used in sciatica 
and paralysis. In the Concan the roasted aments are beaten 
up with honey and given in rheumatism ; they are also 
given powdered with black pepper and rock salt (two parts 
of long pepper, three of black, and one oi salt) in half tola 
doses for colic. ?Iahometan writei'S^ under the name of 
D4rfilfil, describe long popper as a resolvent of cold humours ; 
they say it removes obstructions of the liver and spleen, and 
promotes digestion by its tonic properties ; moreover, it is aphro* 
disiacal, diuretic, and emmenagogue. Both it and the root 
(Filfil-muiyeh); are much prescribed in palsy, gout, lumbago, 
and other diseases of a similar nature. A collyrium of long 
pepper is recommended for night blindness ; made into a lini- 
ment it is applied to the bites of venomous reptiles. We leam 
from Roxburgh [Flora Indica, I., p. 155) “that it is in Bengal 
only that Piper longum is cultivated for its pepper. When the 
ament is full-grown, it is gathered and daily exposed to the* 
sun till perfectly dry ; after which it is packed in bags for sale. 
The roots and thickest part of the creeping stems,, when cut into 
small pieces and dried^ form a considerable article of commerce 
all over India, under the name of Pippah-mula, for which pur-.^ 
pose it is particularly cultivated in many of the valleys amongst 
the Sircar mountains. This sort is more ei^teemed, and bears 
higher j^ice than that of Bengal, where by far the largest 
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pbrtion is cultivated. It, as well as "the pepper, is chiefly 
employed medicinally, and the consumption of both these drugs 
is very great,'^ Piper longum was formerly cultivated at Poway, 
near Bombay; it appears to grow well in gardens in Bombay, 
but requires plenty of manure. 

Pippali-mula, with the synonyms Kana^mula, Katu-granthi, 
TJshana-granthika, Chataka and Chataka-shira, is described in 
the Nighantas as having the same properties as long pepper. 
P. Chaba^ which produces the long pepper of European com- 
merce, is the Chavi, Chavika and Chavya of Sanskrit writers. 
It is considered to have the same properties as P. longum^ The 
aments are sold in the bazars as Mothi pippali, and the stem as 
Chab, Chai or Chavak. 

The oblong black pepper of Theophrastus (H. P., ix., 22) was 
probably long pepper. Dioscorides, in his article upon the three 
peppers, mentions a pepper root, and says it resembles Costus, has 
a hot taste, and causes salivation when chewed. This drug was 
probably Galangal, which is known as Pan-ki-jar or root of 
Piper Betle, because its odour somewhat resembles that of 
Betle leaves. 

Description. — The ament of P. Chaba, the long pepper of 
European commerce, consists of a multitude of minute baccate 
fruits, closely packed round a common axis, the whole forming 
a spike 1 i inch long and j inch thick. The spike is supported on 
a stalk i an inch long ; it is rounded above and below, and tapers 
slightly towards its upper end. The fruits are ovoid, of 
an inch long, crowned with a nipple-like point (stigma), and 
arranged spirally with a small peltate bract beneath each. 
Beneath the pericarp, the thin brown testa encloses a colourless 
albumen, of which the obtuser end is occupied by the small 
embryo. The colour of commercial long pepper is greyish-white, 
as if it had been rolled in some earthy powder. When washed 
the spikes are reddish-brown. The drug has a burning aroma- 
tic taste, and an agreeable odour. 

The ament of P. longum has a similar structure, but is shorter, 
more slender and less pungent. When fresh it has hardly any 
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aroma, but in the process of drying it gradually developes an 
aromatic taste and odour. 

Pippali-mula, or pepper root, when fresh, is a fleshy, crooked, 
and knotted root about the size of a goose>quill, with many 
smaller rootlets branching from it. The cortical portion is very 
thick, and covered by a thin smooth brown epidermis. The 
central woody column is soft and divided into from 4 to 6 wedge- 
shaped portions by from 4 to 6 very conspicuous medullary rays. 

Microscopic structure . — The epidermis of the root consists of 
several rows of tangentially extended brown cells. The paren- 
chyme of the cortex is chiefly composed of large thin-walled cells 
loaded with starch, and containing drops of essential oil. 
Amongst them are scattered cells containing a refractive yel- 
low substance (resin). The central woody column is also loaded 
with starch, and contains as many resin-cells as the cortex. 
The medullary rays are abundantly provided with large scalari- 
form vessels. 

Chemical cofnposition . — The constituents of long pepper are 
the same as those of black pepper. 

A third kind of long pepper is met with in the bazars, which 
is known as Swaheli or Sugandhi-pippali, and is imported from 
Zanzibar. It has a peculiarly fragrant odour, and is adminis- 
tered with honey as a remedy for cough ; it has not the acridity 
of the other long peppers. 

The aments are from 1 to 2^ inches in length, flexiiose, many 
of them barren or nearly so, only one or two fruits having come 
to maturity. These aments are almost filiform. The peduncle 
is about one inch long. The mature fruit after being soaked in 
water is yV inch in diameter, pyriform, mucronate (the mucro 
bifurcated), sessile; it consists of a pulpy envelope enclosing a 
somewhat pyriform seed resembling in structure that of other 
peppers. 

Commerce.— Three kinds of long pepper are met with in the 
Indian market — 1st, Singapore, which is identical with the long 
pepper of European commerce; 2'/?d, Bangali, the produce of 
P. longum, cultivated in Bengal ; Snt, Swaheli, imported from 
Zanzibar. 
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Value, Singapore, Rs. 7 to Bs. 12 per maund of 41 lbs.; 
Bengal, Es. 9; Zanzibar, Es. 6. Pippali^xnul is also of three 
jkinds : Mirzapore, Bs. 10 to Be. 40 ; Bengal, Bs. 7 to Rs. 7i ; 
Malwa, Bs. 50 per maund of 4l lbs. 

PIPER CUBEBA. Linn. /. 

Pig ,— and Trim., t.243. Cubebs {Eng.)^ Oub§bes (Ir.) 

Uab. — Java. The fruit 

Kabdb-chiiii, Kankol (Hind.)^ Eankola [Mar.)^ 
V61-milaku {Tam.), Toka-miriyalu, Chalava-miriyalu {Tel.), 
Vdl-mulaka {Mai.), B41a-menasu {Can.), Chini-kabdb 

History, Uses, &C. — Cubebs were introduced into 
medicine by the Arabian physicians of the Middle Ages. 
Masudi in the 10th century stated them to be a production of 
Java. The author of the Sihah, who died in 1006, describes 
Kababeh as a certain medicine of China, Ibn Sina, about the 
same time, notices it as having the properties of madder, but a 
more agreeable taste, and states that it is said to possess hot 
and cold properties, but is really hot and dry in the third 
degree, a good deobstruent, and useful as an application to 
putrid sores and pustules in the mouth ; it is also good for the 
voice and for hepatic obstructions ; a valuable diuretic, expelling 
gravel and stone from the kidneys and bladder. He concludes 
by stating that the application of the saliva, after chewing it, 
increases the sexual orgasm. Later Mahometan writers have 
similar accounts of Kababeh, and say that it is called Hab-el-arus, 
“bridegroom’s berry, and that Greek names for it are Mahilyun 
(/Lta^XoV?), and Karfiyun, evidently a corruption of Kapinjviop, the 
name of an aromatic wood mentioned by Paulus ^gineta. It 
appears that cubebs were at one time known as Fructus cat'pe^ 
Biorum in Europe. In the Baja Nirghanta, which was written 
about 600 years ago, cubebs appear under the name of Kankola, 
and the same name appears in the Hindi and Marathi Nighantas. 
Madanpal gives Katuka-kola, “pungent pepper,” as a synonym 
for it. All the Sanskrit names appear to be of comparatively 
recent origin. The authors of the Pharmacographia draw 
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attention to the fact that the action of cubebe upon , the urino^ 
genital organs, though known to the old Arabian physiciana, 
was unknown to modern European writers on Materia Medica at 
the commencement of the present century. According to 
Crawfurd, its importation into Europe, which had long been 
discontinued, recommenced in 1815, in consequence of ita 
medicinal virtues having been brought to the knowledge of the 
English medical officers serving in Java, by their Hindu 
servants. (Op. cit.^ 2nd Ed., p. 585.) In earlier times cubeb 
pepper was used in Europe as a spice, as it still is, to some 
extent, in the East. 

Description. — The fruits are elevated on a kind of stalk, 
formed from the contraction of the base of the fruit itself, so 
that they are not really but only apparently stalked. 

The dry berries are spherical, wrinkled, of a brown colour, 
and are easily distinguished from black pepper by the pedicel 
at their base ; beneath the pericarp is a nut which contains the 
seed. The albumen is white and oily. As the fruit is gathered 
when immature, the drug usually consists of little else than the 
pericarp. The mature fruit which is sometimes met with in 
the Indian Bazars should be rejected. 

Microscopic structure . — The pericarp consists of an epidermis, 
beneath which is an interrupted row of small thick- walled cells. 
AVithin this the parenchyme is composed of cells containing 
starch and oil ; in the latter, bundles of needle-shaped crystals 
of cubebin may be observed ; lastly, the innermost layer of the 
pericarp is formed by several rows of tangentially extended 
cells containing essential oil. I'he nut is yellow and brittle. 
The seed when present is seen to contain crystals of cubebin. 

Chemical composition . — The most obvious constituent of cubebs 
is the volatile oil, the proportion of which yielded by the drug 
varies from 4 to 13 per cent. The oil, when freshly distilled, is 
slightly greenish, but becomes colourless on rectification. It 
has the odour of cubebs, and a warm aromatic comphoraceous 
taste. Its density varies between 920 and 936 at 15® C. The 
causes of the great variation in the yield of oil may be found in 
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th0 constitution of the drug itself, as well as in the alterability 
of the oil, and the fact that its prevailing constituents do 
not begin to boil below C. Oubeb oil was shown by 
Oglialoro to be a mixture of a turpene boiling at 158® to 
163®, which is present to a very small amount, and two oils 
of the formula C‘*H**, boiling at 262® to 265® C. One of 
the latter deviates the plane of polarization strongly to the 
left, and yields a crystalline compound, C^*H®®C1% melting 
at 118® C. The other hydrocarbon is less lecvogyrate, and 
does not combine with HCl. (Dent. Chcm. Gcs, Uer,, viii., 
1357.) Cubeb oil mixes with glacial acetic acid in all propor- 
tions; iodine gives a violet coloration without perceptible 
reaction ; with nitric acid it becomes opaque, and on heating a 
pale red tint is afforded. {Brannt,) One part of oil, diluted 
with about 20 parts of bisulphide of carbon, assumes at first a 
greenish, and afterwards a blue coloration, if one drop of a 
mixture of equal weights of concentrated sulphuric and nitric 
acids is shaken with the solution. The oil distilled from old 
cubebs, on cooling after a time, is stated to deposit largo, trans- 
parent, inodorous octohedra of camphor of ctihebs, 20IP, 

belonging to the rhombic system, Arhich melt at 65®, and 
sublime at 148®. But the authors of Pharmacographia failed 
to obtain crystals after keeping the oil of fresh cubebs for two 
years in contact with water, to Avhich a little nitric acid had 
been added. 

Another constituent of cubebs is Ctihehin^ crystals of which 
may sometimes be seen in the pericarp even with a common lens. 

It was discovered by Soubeiran and Capitaine in 1 839 ; it is an 
inodorous substance, crystallizing in small needles or scales, 
melting at 125®, having a bitter taste in alcoholic solution. It 
dissolves freely in boiling alcohol, but is mostly deposited upon 
cooling; it requires 30 parts of cold ether for solution, and is also 
abundantly soluble in chloroform. Fluckiger and Hanbury 
found this solution to be slightly Isevogyre, and to turn red on 
addition of concentrated sulphuric acid. If the solution of 
cubebin in chloroform is shaken with phosphoric anhydride, 
it turns hluCj and gradually becomes red on absorption of 
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mmsture. Oubebiu is nearly insoluble in cold. Bat eligbtly 
soluble in hot water. Bernatzik {1866) obtained from cubebs 
0*40 per cent, of cubebin, Schmidt (1870) 2*5 per cmt. The 
crystals^ which are deposited in an alcoholic or ethereal extract 
of cubebs, consist of impure cubebin. Cubebin is devoid of 
any remarkable therapeutic action ; its composition, according to 
Weidel (1877), answers to the formula ; by melting it 

with caustic potash, it is resolved into acetic and protocatechuic 
acids. 

The resin extracted from cubebs consists of an indifferent 
portion nearly 8 per cent., and of Cuhehic Acid, amounting to 
about 1 per cent, of the drug. Both are amorphous, according 
to Schmidt, like the salts of cubebic acid. Bernatzik, however, 
found some, as the barium salt, to be crystallizable. Schulze 
(1873) prepared cubebic acid from the crystallized sodium-salt, 
but was unable to obtain it crystalline. The resins, the 
indifferent as well as the acid, possess the therapeutic 
properties of the drug. Schmidt further pointed out the 
presence in cubebs of gum (8 per cent.), fatty oil, and malates 
of magnesium and calcium. The yield of ash, according to 
Warnecke, is 5 ’4 5 per cent. 

Commerce , — Bombay is supplied with the drug from Singa- 
pore, There is a good demand for it, and the consumption in 
native practice appears to be increasing. Value— Formerly 
cubebs was obtainable in the Indian markets at from 4 to 5 
annas per lb., but for the last eight years the price has been 
seldom less than Re. 1 per lb. 

PIPER BETLE, Linn. 

Pig . — Wight Ic,, t, 2926 ; Miq, III, Pip,, J. 39 ; Bot, Mag,y 
t, 3132; Rheede, Sort. Mai, rii., t, 15. Betle Pepper (Eng.), 
Poivrier de Betel (Fr,). 

Hab. — Cultivated in the hotter parts of India, Ceylon, and 
Malay Islands. The leaves. 

Vernacular,— Pin (Hind., Beng,, Gut., fl/ar.), Vettilai(Taf/i.), 
Naga-vaUi (Tel.), Vetrila (Mai,), Yiledele (Can.). 
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MIstoryt Uses, &C.«^^ocordiag to'tba Hitopadesa, tibe 
Betle-leaf (tambiila) has thirteen properties (Tfimbdlasya trayo<- 
dasha giinah svarge’pi te durlabhah). It is sour, bitter, heating^ 
sweet, salt, astiingent ; it expels flatulence (vataghna), phlegm 
(kaphan^sana), worms (krimihara) ; it removes bad odours; 
beautifies the mouth, cleans it, and excites voluptuous sensations. 
According to Hindu tradition, the plant (N^ga-valli) was 
brought from heaven by Arjuna, who stole a branch of it, which 
he planted on his return to earth. The leaves with Betle-nut and 
spices form the vira^ or pdn-supdriy so much used by the natives of 
India as a token of civility or affection. It is also given in confirm- 
ation of a pledge, promise, or betrothal, and, among the Rajpoots, 
is sometimes exchanged as a challenge ; thus the expression lira 
utham signifies to take up the gauntlet, or take upon one- 
self any enterprise ; Wra dahia, “to propose a premium’’ for 
the performance of a task : the phrase originated in a -custom 
that prevailed of throwing a hira into the midst of an assembly, 
in token of an invitation to undertake some difficult affair ; for 
-instance, in the first story of the “Vetalapanchavinshati,” the 
king, when he sends the courtesan to seduce the penitent who 
was suspended from a tree, nourishing himself with a smoke, 
gives her a iera. signifies “ to dismiss” either in a 

courteous sense or otherwise. A hira is sometimes the cover 
of a bribe, and a hira of seven leaves {sat pan ha hira) is sent 
by the father of the bride to the bridegroom as a sign of 
betrothal. At marriages the bride or bridegroom places a riri or 
cigarette-shaped vira between the teeth, for the other party to 
partake of by biting off the projecting half ; one of the tricks 
played on such occasions is to conceal a small piece of stick in 
this viri, so that the biting it in two is not an easy matter. 

The betle-leaf was probably the Malabathron or Indian leaf 
of the Greeks, sometimes called simply “leaf” (0vAAoi/), and sold 
in rolls in a dried state. Dioscorides speaks of its being thread- 
ed on strings to dry, a practice which, before the introduction 
of steam carriage by sea, was common in Bombay among the 
Indian traders who sent the leaves to their friends at foreign 
ports. The passage in DioscorideB t® ix€\aviCiip t§ SBpavaroy xal 
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eommeniiator, M. Vergilius, «» fuikaKlinp rt SBpavarop ttd t 

a reading which he found in one manuscript. As regords the 
fabulous growth of Malabathron as recorded by Dioscorides, it 
may possibly have originated from a confused account of the 
method of ripening betle leaves followed in some parts of India* 
The author of the Makhzun states that the leaves, which, when 
plucked, are always green, are packed in a large kind of basket 
and covered with rice or wheat straw. A hole is then dug in 
the ground, of the size of the basket, and a fire lighted 
in it until the ground becomes warm. The fire is then removed, 
and the basket of leaves is placed in the hole and covered with 
stones or any heavy weight so as to press the leaves together; 
it is kept in this position for 24 hours, and after removal the 
basket is exposed to the night dew, if it is the hot season, or 
kept in a warm place, if it is the cold season, until the leaves are 
of a pale yellow colour and become brittle. That Malabathron 
was not a cinnamon leaf, is, we think, clear from Dioscorides 
in his chapter on Cassia, describing its leaves as like those of 
the pepper plant, thus showing that he was acquainted with 
cinnamon leaves as distinct from Malabathron. 

Ibn Sima describes T^irabul as cold and dry, astringent and 
desiccative, and notices its use by the Hindus. The author of 
the Makhzan-el-Adwiyn, who wrote in India, gives a full account 
of the different varieties of Betle-Ieaf produced by cultivation; 
of the method of ripening the leaves for the market ; and of 
their properties and uses. 

Dutt {Rind. Mat. Mod., p. 244) has the following concise 
account of their uses : — The leaves of this creeper are, as is 
well known, masticated by the natives of India. The poorer 
classes make their packet of betle with the addition of lime, 
catechu, and betle-nuts. The rich add cardamoms, nutmegs, 
cloves, camphor, and other aromatics ; betle-leaf thus chewed 
acts as a gentle stimulant and exhilarant. Those accustomed to 
its use feel a sense of langour when deprived of it. The ancient 
Hindu writers recommend that betle-leaf should be taken early 
in the morning, after meals and at bed-time. According to 
III.-24 
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Sufihita> It is ETomatic, <iSjnDameitive, atimulant^ and astringents 
It sweetens the breathy improves the voice> and removes all 
foulness from the mouth. According to other writers it acts 
as an aphrodisiac. Medicinally it is said to be useful in diseases 
supposed to be caused by deranged phlegm^ and its juice is 
much used as an adjunct to pills administered in these ^eases> 
the piUs being rubbed into an emulsion with the juice of the 
betle-leaf and licked up. Being always at hand, Pan leaves are 
used as a domestic remedy in various ways. The stalk of the 
leaf smeared with oil is introduced into the rectum in constipa- 
tion and tympanitis of children, with the object of inducing the 
bowels to act. The leaves are applied to the temples in headache 
for relieving pain, to painful and swollen glands for promoting 
absorption, and to the mammary gland with the object of 
checking the secretion of milk. Pan leaves are used as a 
ready dressing for foul ulcers, which seem to improve under 
them.** 

The spittle, after chewing pan sicp&riy is red, and is freely 
ejected by natives, preferably over recently white-washed 
walls ; the dry stains are often mistaken by the police for blood 
stains, and pieces of plaster, leaves, grass, &c., thus stained 
have frequently been forwarded to the Chemical Examiner, 
Bengal, for detection of blood ! 

Of late years the medicinal properties of betle leaves have 
been investigated in Europe. Dr. Kleinstuck of Zwatzen, near 
Jena, has found that the essential oil is of much use in catarrhal 
affections, inflammations of the throat, larynx and bronchi ; it 
has an antiseptic action. He has also used it in diphtheria as a 
gargle and by inhalation. The dose is one drop in one hundred 
grams of water. In India the juice of four leaves may be used 
similarly diluted. 

Cultivation , — The betle garden {pdn-mala) is a work of art. 
The best site is the well-drained alluvial bank of a river or stream. 
The vine is rather fond of an iron soil, but lime, salt, or soda are 
fatal to it. The well must last throughout the year, be perfectly 
sweet, and not more than forty feet deep, otherwise the cost of 
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miixig the water eats up the greater part of the profits. The 
betle-leafy it is said» cannot be grown from dbannel Wat^* which 
is very cold. After the site has been chosen, the iie^t point is 
to fence it from cattle, thieves, and strong winds. ^ 

outer line {kumpan) of substantial wicker-work, split bmnbooSy; 
Zizyphus twigs, or other pliable material. Inside of this fence 
is a thick milk-bush hedge.* Then comes a belt of the large 
castor plant, and last of all, a row of plantains. The garden is 
laid out in an in varying pattern. The whole, crosed by water 
channels and roads, forms beds of different shapes and sizes. 
Each bed, known by a particular name, such as the clieritang^ 
the hertangy and the vafny is stocked with a certain number of 
vines, so that the outturn and other particulars of a garden can 
be calculated with great nicety. After the ground has been 
laid out and properly levelled, tree seeds are sown for the vines 
to train on. Bound the edge of each bed is a line of shevri (Ses^ 
barda (Bggptiaca) ^ and in the centre from two to three feet apart, 
the seeds oihadga {Se^hanla grand (flora) and pang dr a (En/thrina 
indlca), and from four to six feet apart, single seeds of the nimb 
{Melia Azadirachta) y are planted. In addition to these, the popai 
[Gar lea Papaya) y singly, and plantains in pairs are dotted about, 
according to the amount of shade required. These seeds are 
sown in the first week in June [mrUja mhshatra)y and after 
that, hand- weeding and watering every eight days is all that is 
wanted up to the end of December {push y a uakshatra)^ when 
the nurse-trees are eighteen inches to two feet high, or large 
enough for planting the vines. From the tops of the best ripened 
shoots, in the old plantations, seven-inch cuttings are taken. 
They are first made into small bundles, wrapped in plantain 
leaves, soaked in the water they have been accustomed to, 
carried to the new plantation, soaked in the new water, and all but 
the tips buried in the ground. For some time water is given 
daily ; later on once in two days ; and afterwards, except during 
the hot months when it is given every other day, once in six 
days. From each unburied tip a shoot springs. When they 
are a few inches long, the shoots are led up the stems of the 


Euphorbia neriifolia. 



ii«ili«e>tvee8, and ligMy tied "wiHi df a dried »edf^ 

{path), 80 elastic tlmt, witiioat tmiyisg it, the pressnn of' 
the growing vine keeps it loose. '\^en the yine has grown 
to the proper height, it is tamed backi Md trained down 
until it reael»8 the groimd, where it ie layered in the earth 
and again tamed ap. This is repeated until the tree-stem is 
Mly clothed with vines, when the whole is firmly tied with the 
dried reeds of the lav&la* grassv After this the management of 
the plantation closely resembles the cultivation of the grape vino 
in Southern. Europe. Leaf-picking may be be^n eighteen 
months after planting, but in the beet gardens it is put off till 
the end of the second year. The leaves may be gathered green 
and ripened artificially, or they may be left to ripen on the 
vine, though this reduces their value. The leaf-picker uses both 
hands, the thumbs sheathed in sharp-edged thimble-like plates, 
which nip the leaves clean off without wrenching the plant. 
The vine-grower is either himself a leaf-dealer, or he sells his 
crop in bulk to a leaf-dealer. Their table of measures is: 400 
leaves make a kacK-, 44 kavlis a htrtan; and four kurtam or 
70,400 leaves an ojhe. In retail the leaves are sold at from 
1 — 2 annas the hundred. (Kkandesk Gazetteer, p. 174.) 

Description. — The leaves are about five inches long, 
broadly ovate, acuminate, obliquely cordate at the base, 5 to 7 
nerved, coriaceous, and glossy ou the upper surface : they have 
a burning, aromatie and bitter taste. 

Chemical cemipomtion. — D. S. Kemp of Bombay (1885), by 
distilling the fre^ leaves with water, obtained two pale yellow 
essential oils, one heavy and the other light, both having the 
peculiar odour of the leaf, but the light oil being more aromatic. 
These oils oxidised rapidly, losing their characteristic ethereal 
odour. The heavy oil was freely soluble in alcohol and ether, 
sparingly so in chloroform. It had a specific gravity of 1'046 
at 84® F,, and was slightly lacvogyre, (a) j= — ‘54 for a column 
100 mm. long . Prof. J . F. Eijkman’s results with oil of betle, 

* Seirpnt mibulatm, Vabl., and Cwerm pertetmit, Roah., mb hnfJ. 
by this name. 



bisu^ fxom heak leare^ ▼likliilMilwfn.m fMxt 
reported ia- 3888, lutre'lieeii oomnraadoiAeid 
Chnmoal Sooietj (Baridtte, 1889, pp. ^36^27d4)« 
pale gre«aia]i>]rdloif, became golden-yelloir amA 3»wa 
ezpoBore, was aligbtiiy IffiTogyre, and tbegp. gr. O'908faA 
15^0. Oaustio potasb removed from the oil ehavicol, aipbemot ef 
sp. 1-030 at 16®C., boiling between 23i^ and 238*0., anAs 
having a peculiar odour, somewhat resembling that of creasoto f 
its composition is C*H‘*0 ; its aqueous solution is oolonred 
blue by ferric chloride, the colour disappearing on the addi^9 
of alcohol ; its constitution is expressed by the formula 

'' (3). 


The crude ehavicol seems to contain a small quantity of 
a phenol of somewhat higher boiling point, and in alcoholic 
solution becoming blue with ferric chloride. Betle oil, 
freed from phenol, did not yield, on fractional distillation, 
a pure compound in sufficient quantity for examination. The 
fraction between 173® and 176® contained several terpenes, but 
no pinene, and had a very agreeable lemon-like odour, while 
a mint-like odour was observed in the fraction between 190® 
and 220®. From the higher boiling fraction a hydrocarbon, 
sesquiterpene, was obtained, having a slight odour, boiling at 
260® C., and in acetic solution acquiring a deep indigo-blue 
colour with bromine. Eijkman calls attention to the betle oil 
obtained by Schimmel & Co. from dried leaves, and shows that 
the oil did not contain the above compounds to which the fresh 
leaves owe their characteristic odour, and which must have been 
dissipated by drying, or oxidised by exposure, or lost by 
remaining dissolved in the water ; the use of steam under pres- 
sure may have volatilized more of the high-boiling phenol than 
is obtainable by ordinary distillation. 

The oil distilled from the dry leaves by Messrs, Schimmel 
& Co. was a slightly brown-coloured liquid, sp. gr. 1024 at ]6®0. 
It consisted up to about f or f of a phenol, the boiling 
point of which in partial vacuum, imder a pressure of 12 mm., 
lay at 181® — 132® C, ; under ordinary atmospheric pressure it 
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was 1*067 at 16® 0. Examination of the oxidation produets, 
acetyl compound and methyl ether, showed that this compound 
was not eugenol, but an isomer, the composition of the new 
compound (iso-eugenol) and of eugenol being represented as 
follows : — 


Iso-eugenol. 

{ (? H» (1) 
OH (3) 
00 H* (4) 


C*" H* 


Eugenol. 

iC^W (1) 
<OCH (3) 
(OH (4) 


The second constituent of the oil boiled practically between 
250® and 275® C., had a very agreeable tea-like odour, and 
consisted for the greater part of a sesquiterpene C“ H**, 
cubebene, which is characterized by its dihydrochlorate melting 
at 117® — 118® C. {Benchte von Schimmel ^ Oo., 1887.) 

At the Narturforscher Meeting in 1888, Professor Eijkman 
reported that among the constituents of the essential oil distilled 
from fresh betle leaves, he had found a characteristic compound, 
having the odour of the leaves and the constitution of paralJyl- 
phenol, which he designated ^*chavicolJ^ About the same time 
Messrs. Schimmel announced that the phenol present in the 
higher-boiling factions of the oil distilled from air-dried betle 
leaves corresponded completely with eugenol, though sub- 
sequently they made the modified statement that the phenol obtain- 
ed by them was not eugenol, but an isomer (Pharm, Journ. [3], 
xix., 803. ) With a view to clearing up the apparent contra- 
diction, Prof. Eijkman has re-examined the oil distilled by 
himself from the fresh leaves, and some distilled from dry leaves 
by Messrs. Schimmel, with the result of confirming the presence 
in the former of chavicol, boiling at 236® to 238® C., and in the 
latter of the isomer of eugenol, boiling at 254® to 255®, which 
proved to be orthomethoxychavicol (BenchtCy xxii., 2735). 
It would seem probable, therefore, that both phenols occur in the 
leaves, and that chavicol being the more volatile, had practically 
disappeared from the dried leaves, while the method of distilla- 
tion adopted by Messrs. Schimmel favoured the more complete 



tmxsml of til^ higher-boiling compounds 800:6 
made with chavicol are said to hare shown it to he a ^worfid 
antiseptic^ it being fi^e times stronger as a baoteitacsde tino 
carbolic acid, aod twice as strong as eugenoL {Pham* Jakm^ 
Nov. 30th, 1889.) 

A sample of oil distilled from fresh betel leaves in Ifamta^ 
at the request of Mee»rs. Schimmel, is described as of a goldefi 
yellow colour, possessing a pronounced odour of betel|dftSiiol 
and having a specific gravity of 1*044 at 16^ 0. The pbmiol 
was separated from the oil by the method of Bertram and 
Gildemeister, and during the purification by distillation at a 
pressure of 11 mm. it passed over quite regularly between 128? 
and 129®, a behaviour that pointed to a homogeneous body. 
By treatment of the phenol with benzoyl chloride a benzoyl 
compound was obtained that crystallized in scales and melted 
at 50®. It was evident that this was not a mixture of benzoyl 
compounds, as the portion that crystallized first had the same 
melting-point as that which crystallized last; it followed, 
therefore, that it represented no other phenol than betelphenol. 
Other constituents occur in this oil only in a small quantity, 
and of these, to judge from the boiling point, terpenes form 
only a small fraction. The results of the examination of betel 
oil up to the present time may therefore be summed up as 
follows : — 

(1) Oil distilled from fresh leaves from Java (Eijkman), 
contained besides terpenes and other bodies, chavicol and 
betelphenol, 

(2) Oil from dried Siam leaves consisted of sesquiterpene and 
betelphenol. 

(3) Oil distilled from fresh leaves (Java) contained terpenes, 
betelphenol and a small quantity of another phenol (probably 
chavicol), the nature of which could not be determined, from 
want of material (melting point of the benzoyl compound 
72®-73®). 

(4) Oil from fresh leaves distilled in Manila contained no 
other phenol than betelphenoL 
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Betelphenol was contained in all the oils, whether derived 
from Java, Siam or Manila, or from fresh or dry leaves ; it 
would therefore appear to be a characteristic constituent of 
betle oil. {Berichte «?. Schimmel 8f Co.^ Oct. 1891.) 


MYEISTICE^. 

MYRISTICA FRAGRANS, Boutt. 

Fig. — Bentl, and Trim,, t, 218 ; ReichL Ic,Exof,, t. 276-277; 
Kees, PL Med,, t, 133 ; Rumj^h, Herb, A?nb,, it,, t, 4. Nutmeg 
(Eng,), Muscade (Fr,), Mace (Eng,), Macis (Fr,), 

Hab. — Moluccas. Cultivated in Penang, Malay Island, 
and Zanzibar. The seeds and arillus. 

Vernacular, — Nutmegs — Jaiphal [Hi)id,, Beng,, Guz,, Mar,), 
Jadikai (Zhm,), Jaji-kaya (7h/.), Jajikayi Jatikka(JfaZ. ). 

Mace — Javitri, J4patri (ifmrf.), Jddipattiri ( Tam, ), J apatri ( Can,, 
Tel,), J4tipattiri (MaL), Jotri (Beng,), Jayapatri (Mar,), Ja- 
vantari, J4patri (Guz,), 

History, Uses, &C. — Natmegs, in Sanskrit Jati and 
Jatiphala, are mentioned by Susruta, and in the Nighantas bear 
various synonyms, such as Jdti-kosha, Jati-sara, ShSluka, and 
Majja -Sara ; they are considered to be hot, digestive, carminative, 
expectorant and anthelmintic. Mace is called Jdti-pattri, and is 
said to have similar properties. Both of these spices probably 
became known in India through the Hindu colonists in Java and 
the Eastern Islands. From India they would appear to have 
reached Persia and Eastern Europe. The authors of the 
Pharmacographia remark that nutmegs were probably known at 
Constantinople about the year 540. The Arabs evidently 
first became acquainted with nutmegs through the Persians, 
as their name Jouz-bawwa is a corruption of the Persian 
Gauz-i-buya, fragrant nut.'' Masudi, who travelled in the 
Ecu9t in A.D. 916—920, discovered that they were obtained 
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from til© Zerbad Islands, Ibn Sina describes both nutmegs 
and mace (Basbaseh). Edrisi, who wrote in the middle of the 
12th century, mentions both nutmegs and mace (Basbiseh) 
as articles of import into Aden, By the end of the 12th 
century both of these spices were well known in Continental 
Europe, 

Mir Muhummad Husain says that the Dutch keep the trade 
in their own hands, but that he has heard that the tree is now 
cultivated in Sounda in Southern India, Whether he was rightly 
informed with regard to Sounda, we are unable to say. But 
that his information was substantially correct, there can be no 
doubt, as Ainslic tells us that in his time the true nutmeg tree 
was growing in the Tinnevelly District, and produced pretty 
good fruit. The tree has also been introduced into Ceylon and 
Zanzibar, and appears to flourish in the warm moist climates of 
those islands, 

Mahometan doctors describe nuttnegs and mace as stimulating, 
narcotic, digestive^ tonic, and aphrodisiac, useful in choleraic 
diarrhoea, especially when roasted ; also in obstructions of the 
Kver and spleen. A paste made with nutmegs is used as an 
external application in nervous headache, palsy, &c. ; applied round 
the eyes it is thought to strengthen the sight. The expressed 
oil of nutmegs is imported into India from Banda, and is known 
as Jawitri-ka-tel (oil of mace). It was formerly exclusively 
brought into European commerce via Holland, in oblong cakes 
having nearly the form of common bricks, but somewhat 
smaller, and packed in monocotyledonous leaves, commonly 
called flag leaves.’* At the present time much of the oil is 
manufactured in Europe, and put up in the same shape, but 
packed in paper. When discoloured and hardened by age, the 
oil is called ** Banda soap.^^ Oil of mace is manufactured by 
exposing imperfect and broken nutmegs, reduced to a paste 
and enclosed in a bag, to steam, and then pressing the bag 
between heated iron plates. The yield is about 20 to 23 per 
cent. {Brannt,) The bark of the tree is astringent. {Pereira, 
Mat. Med., ii., p, 475.) We have found nutmegs and their 
III.--25 
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essential oil a valuable adjunct to other drugs in the treatment 
of diarrhoea and dysentery ; they appear to relieve the pain. 

Description. — The following excellent description of the 
nutmeg fruit is taken from the Pharmacographia : — The fruit 
of Myristica fragrana is a pendulous, globose drupe, about 
2 inches in diameter, and not unlike a small round pear. It is 
marked by a furrow which passes round it, and by which at 
maturity its thick fleshy pericarp splits into two pieces, exhi- 
biting in its interior a single seed, enveloped in a fleshy folia- 
ceous mantle or arillus, of fine crimson hue, which is mace. 
The dark-brown, shining ovate seed is marked with impressions 
corresponding to the lobes of the arillus ; and on one side, which 
is of paler hue and slightly flattened, a line indicating the 
raphe may be observei 

The bony testa does not find its way into European commerce, 
the so-called nutmeg being merely the kernel or nucleus of the 
seed. Nutmegs exhibit nearly the form of their outer shell, 
with a corresponding diminution in size. I he London dealers 
esteem them in proportion to their size, the largest, which are 
about one inch long by of an inch broad, and four of which 
will weigh an ounce, fetching the highest price. If not dressed 
with lime, they are of a greyish-brown, smooth yet coarsely^ fur- 
rowed and veined longitudinally, marked on the flatter side 
with a shallow groove. A transverse section shows that the 
inner seed coat (endopleura) penetrates into the albumen in 
long, narrow brown strips, reaching the centre of the seed, 
thereby imparting the peculiar marbled appearance familiar in 
a cut nutmeg. At the base of the albumen, and close to the 
hilum, is the embryo, formed of a short radicle with cup-shaped 
cotyledons, whose slit and curled edges penetrate into the 
albumen. The tissue of the seed can be cut with equal facility 
in any direction. It is extremely oily, and has a delicious 
aromatic fragrance, with a spicy rather acrid taste.’^ The 
expressed oil of nutmeg is of the consistence of tallow, but 
more friable, orange-coloured, and of a fragrant, spicy taste 
and odour. It has a sp. gr. of -990 {Brannt). 
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Microscopic strncture . — The brown covering of the nutmeg is 
formed by the endopleura, which also dips in and forms numer- 
ous processes which divide the albumen in every direction ; it 
is composed of soft-walled brown cells, which on the external 
surface are small and flat, but much larger in the processes 
already mentioned. The cell-structure of the albumen is load- 
ed with starch and fatty matter, some of which is crystalline. 

Herr A, Tschirch states that the aril of Myristlca fragrans 
furnishes a good illustration of the presence of amylodextrin as 
a normal cell-content in the place of starch. It is distinguish- 
ed from true starch by being stained reddish-brown instead of 
blue by an aqueous solution of iodine. The grains of amylo- 
dextrin are from 2 to 10 in diameter, and do not appear to 
contain even a nucleus of starch. They have usually some- 
what the form of a rod, and are often curved or coiled i less 
often they are roundish or disc-shaped ; they do not usually 
exhibit any evident stratification. 

Chemical composition . — ^Nutmegs contain from 2 to 8 per 
cent, of volatile oil, 25 to 30 per cent, of fat, starch, protein 
compounds, &c. The most volatile portion of the oil, after treat- 
ment with sodium, was found, by Cloez, to be a laevogyre hy- 
drocarbon, having the odour of the nut, and boiling at 

165° 0. It is the myristicene of Gladstone, who named the oxy- 
genated portion myristicol^ this is dextrogyre, boils at 

224° C., and does not, like menthol and carvol, yield a crystalline 
compound with H'^S. The nutmeg aimphor of John, or myristicin 
of Gmelin, which separates sometimes on standing, was ascer- 
tained by Fliickiger to be rayristic acid. From the expressed 
oil of nutmeg or nutmeg butter, cold alcohol dissolves about 
6 per cent, of volatile oil and 24 per cent, of fat, accompanied 
by brown-yellow resinous matter, which has not been further 
examined. The remaining pulverulent white fat is myristin, 
C*H*((y*H*^0*) *, which crystallizes from hot alcohol or ether 
and fuses at 31°C. Heintz found the melting-point of 
myristio acid to be 53'8°C. Schmidt and Roemer found 3 to 4 
per cent, of free myristic acid, with a little stearic acid. 
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most important com^taeml of mace is the volatile o3 
which is jnesent to the amoiint el about 8 per cent*, but 
occafii&)naIl 7 as much oa 17 per cent, maj iSe obtained*^ 
(PharmcLccfgraphia.) Schacrht found it to consist mainly of a 
terpene, called imeene^ which yields a crystalliaablo 

compound with hydrochloric acid gas, and appears to be rdbted 
to, but, by XoUer, considered identical with, the myristicene of 
oil of nutmeg. The oxygenated portion of the Tolatile oil 
is still less known than the terpene. Henry found red fat 
soluble, and yellow fat insoluble, in alcohol, but the 24*5 per cent, 
residue obtained by FliicKger {Phcuvmcographia) with boiling 
ether and drying at 100® C. appeared to have consisted solely of 
resin and semi-resinified volatile oil. The same author obtained 
with alcohol 1 04 per cent, of uncrystallizable sugar, and with 
hot water 1 '8 per cent, of a body which turned blue, and after 
drying reddish-violet, with iodine, and is probably intermediate 
between starch and mucilage. {Natioiicil Disp,) J. Semmler 
{BerichtCf 23, 1803) has isolated, by fractional distillation from 
mace or rather nutmeg oil, a body possessing the peculiar odour 
of mace, which he calls mp^ticiny and which has the composition 
represented by The correctness of the formula was 

eontrolled by the preparation of a bromine derivative dihrom- 
myristioin, O®, which melts at 105® C. 

According to Wamecke, powdered nutmegs yield 41 '25 per 
cent, of fat when boiled for two hours in a reflux condenser 
with benzol, and the dried residual powder gives 3*77 per cent, 
of ash. Mace yields 1*39 per cent, of ash, and after removal 
of 30*13 per cent, of fat, 2*74 per cent. 

Toxicology . — ^The narcotic effects of nutmegs noticed by the 
old Mahometan physicians have been confirmed by Bontius, 
Eumphius, Lobel, Schmid and Otdlen, and more recent experi- 
ments upon man and animals agree in showing that they 
have a narcotic and intoxicating action. In a case related by 
Cullen, two drachms of powdered nutmegs produced drowsiness, 
which gradually increased to complete stupor and iosensibility. 
The patient continued for several hours alternately delirious 
and sleeping, but ultimately recovered. 
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Cmimtee. — Value, Re. 1-4-0 to Re. 1-8-0 per Ib*; The nut- 
megs imported into India run from 100 to 130 to the pound; the 
larger seeds never make their appearance in this market. In- 
deed the native retail dealers prefer small seeds, as they buy by 
weight and sell by number. 

MYRISTICA MALABARICA, Lamh 

Fig. — Bedd. FI. Sj/lv., t. 269 ; Rhefide, Hort. UaL iv., t. 5. 

Hab. — Concan, Canara, N. Malabar. The seed and arillus. 

Vernacular. — Ran-jaiphal, Rimphal (Mar.), Panam-palka 
(Mai.). The Mace — Rdmpatri (Mar., Chuz.). 

History, Uses, &C. — This drug does not appear to have 
been known to the older Hindu and Mahometan medical writers, 
but the following extract from the Makkzan-el-Adiciya seems 
to apply to it. Speaking of true nutmegs, the author says : — 

♦ Latterly the English have discovered a kind of nutmeg in 
Southern India, which is longer than the true nutmeg and 
softer, but is much inferior to it in oiliness, odour, and medicinal 
properties/’ (Makhzan, article “ Jouz-hawtca.*^) 

ItistheiVua? myristicamas of Clusius, and the Panam-paka of 
Rheede, who says that the Turkish and Jewish merchants use 
the nutmegs and mace for adulteration. Rumphius (i.,185) 
notices it under the name of Mannetjes-nooten, and states that it 
is used by the Javanese and Malays as a remedy for headache and 
as an aphrodisiac, and is worn round the neck as a protection 
from boils. It is also used by the Indians in Amboyna, com- 
bined with opium and roasted unripe plantains, in dysentery. 

According to the editor of the Pharmacopoeia India^ the 
seed is used medicinally in the Madras Presidency; it yields, 
when bruised and subjected to boiling, a considerable quantity of 
concrete oil, analogous to expressed oil of nutmeg, which is said 
to be an efficacious application to indolent ulcers, allaying pain 
and establishing healthy action. An ointment may be made by 
melting it with sweet oil. The seeds are used for similar pur- 
poses in Bombay in the form of a lep^ and the oil is also extracted. 



the arillus^ under the name oi ^Sombaif maee/ has 
made its appearance in tiie European markets, for the purpose 
of adidterating true maoe« <Oonfer. A. TseAireh in Pharmaceut. 
Zeitung^ 1881, No. 74.) In Bombay it is used as a spioe. 

Description. — M. malabarica bears an oblong, tawny, 
hairy fruit, 2 J to 3 inches long, with a lucumose arillus, the 
lobes of which are twisted and folded into a cone at the top, 
and are longer and thinner- than those of true mace. The 
arillus is of a dark brownish-red colour, and on the inside has 
adhering to it a thin papery membrance of a light-brown colour. 
The shell is hard and brittle, and contains an elongated kernel 
resembling a nutmeg, and from li to 2 inches long; when cut 
in two it is seen to have the same ruminated structure, but the 
odour is fruity, with hardly any aroma. Similarly, the mace 
is deficient in odour and fiavour. 

Microscopic structure , — The epidermal cells of the arillus are 
radially elongated, narrow, and twice as high as those of true 
mace, which are tangentially elongated ; their walls show the 
cellulose reaction with iodine and sulphuric acid, and with chlo- 
ride of zinc and iodine swell and turn faintly blue. The oil 
cells are very numerous, located near the epidermis on both 
sides, often close together in groups of two or three, oval in 
shape, somewhat radially elongated, and contain a dark-yellow, 
usually, resinified oil, frequently also a brownish resin. (A. 
Tschirch,) The external covering of the seed is formed by the 
compressed cells of the endopleura, and is thicker than that of 
the true nutmeg ; the processes which penetrate the albumen 
are composed of very large cells loaded with a viscid reddish- 
brown substance, which has an astringent and somewhat acid 
taste. The albumen is composed of large cells loaded with 
starch ; some of the cells and their contents are of a reddish- 
brown colour. There is no crystalline fat visible. 

Toxicology , — ^Rumphius relates that in 1683 a minister of 
Amboyna was given by his wife three roasted nuts, in mistake 
for nutmegs, to cure a chronic diarrhoea ; in a few hours he 
became giddy, making strange gestures and talking wildly, nor 



did he get mf relief until lie had taken. seVml eiq^ of tea 
been blooded* He then elept profoundly and perspired rery 
freely. On waking, no bad effects remained, and &e diarrhoea 
had ceased. Bumphius remarks that if he had taken three 
nutmegs, he would have suffered much more. 

Commerce . — Rampatri is now worth about Es. 10 per maund 
of 37 i lbs. ; formerly it was much cheaper. The nutmegs fetch 
Bs. 2 per maimd of 37i lbs. According to Dr. Hefelmann, the 
adulteration of powdered mace in Germany generally consists 
in the addition of Bombay mace, or of other vegetable material 
(leguminous fruits) coloured with turmeric. The presence of 
the latter is shown by the presence of starch cells which are not 
present in mace. Bombay mace may be detected by boiling the 
suspected sample with alcohol and filtering through a white 
filter; in the case of pure mace, the filter is stained a faint 
yellow, but in the presence of Bombay mace, the filter, especially 
the edge, is coloured red. Another more delicate test is to 
add Goulard’s extract to the alcoholic filtrate ; with pure mace 
only a white turbidity is occasioned, but when Bombay mace 
is present, a red turbidity is obtained. The reaction given by 
turmeric is similar, but it may be distinguished from that of 
Bombay mace in the following manner: — A strip of filter 
paper is saturated with the alcoholic solution, the excess of 
fluid removed, and the strip drawn through a cold saturated 
solution of boric acid ; when Bombay mace is present, the paper 
remains unchanged, but in the presence of tuimeric it turns 
orange-brown. If a drop of potassium hydrate solution is now 
placed on the strip of paper, it causes a blue ring if turmeric 
is present, and a red ring if the adulterant is Bombay mace.— 
{P/iarm. Zeit., 1891, 122.) 

LAUKINE^. 

CINNAMOMUM CAMPHORA, Neea. 

Fig. — Bentl. and Trim., f. 222 ; Woodv. Med. Bot., t. 236; 
Nees, 1. 130 ; Berg, et 8eh., U 10, e , ; Wight Ic., 1. 1818. Cam* 
phor {Eng.), Comphre {Fr.). 



field tAmtmM. 

Hab. — Cliina, Japan* Gamphor and Oil of Camphor* 

Vernacular ^ — KiMr Sarpptfram^ Shfidan (Tam.), 

Karpiram (Tel., Mai.), Karpum (Can.;, K£p6r, Kipbdr (Benff.), 
Kapdr (Mar., Ouz.).' 

History, Uses, &C«~As has been already mentioned 
(see article Dryobalanops Sanskrit writers, under the name 
of Karpura, speak of two kinds of camphor, Pakva and Apakva* 
It is generally supposed that the former term, which means pre- 
pared by the aid of heat, refers to ordinary commercial camphor 
obtained from the wood of 0. Camphora. The researches of 
Fliickiger and Hanbury show that the only camphor known in 
early times was that found in the trunk of Drt/obalanops aromatica. 
Early Chinese writers only speak of C. Camphora as producing 
a valuable wood, and we have no information as to the date of 
the first extraction of camphor from it. Garcia d^Orta, who 
wrote at Goa about the middle of the sixteen century, was well 
acquainted with both kinds of camphor, and mentions that tho 
China camphor is the only kind exported to Europe. The 
medicinal uses to which camphor is put in the East have been 
already noticed under Dryobalanops.’^ With the exception of 
a small quantity of refined camphor imported from Japan, the 
bulk of the drug used in India is imported in the raw 
state and resubliraed in the country. The process of resub- 
limation is a peculiar one, the object being to get as much 
interstitial water as possible into the camphor cake. The 
vessel used is a tinned cylindrical copper drum, one end 
of which is removable; into this is put 14 parts of crude 
camphor and 2i parts of water ; the cover is then luted with clay, 
and the drum being placed upon a small furnace made of clay, is 
also luted to the top of the furnace. In Bombay four of these 
furnaces are built together, so that the tops form a square 
platform. The sublimation is completed in about three hours ; 
during the process the drums are constantly irrigated with cedd 
water. Upon opening them a thin cake of camphor is found 
lining the sides and top ; it is at once removed and thrown into 
cold water. Gamphor sublimed in this way is not stored, but 
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distributed at once to the shopkeepers before it has time to lose 
weight by drying. It is sold at the same price as the crude 
article, the refiner’s profit being derived from the xntroduction 
of water. Experiments by Clautrian {Betichte^ 2612) 

have proved that camphor possesses considerable hygrosoopio 
properties which are not shared by thymol. 40 grains of cam- 
phor will absorb *054 gram of water from air saturated with 
aqueous vapour at 16°C. The absorption of moisture by cam- 
phor would appear to be a purely physical phenomenon. Both 
China and Japan crude camphor is imported into Bombay, 
but the latter is preferred, as it is cleaner. From Japan is 
also imported refined camphor in large square cakes an inch 
and a half thick, with a hole in the centre ; it is nearly equal 
in quality to that refined in Europe. The method of 
obtaining crude camphor in J apan will be found fully described 
by II. Oishi in the Jounu Soc. Chem Ind,, 1884, p. 353. Cam- 
phor is largely used in India in performing the arti a 

ceremony performed in adoration of some god by waving, in a 
circle before the im ige, a platter containing a five-wicked burn- 
ing lamp, flour, and incense ; the lamp b'^ing fed with camphor. 
The same rite, only substituting a bridegroom for the idol, is 
called arla^ and is performed on the arrival of the bridegroom 
at the house of the bride. In Sanskrit this light is called 
(aratrika). 

Description. — Crude China camphor is in small dirty- 
white or brown grains, more or less moist from the presence of 
water ; it arrives in tin-lined boxes which hold one quintal. 
Crude Japan camphor is also in grains, which often adhere 
together in masses ; it is dry and often quite free from dis- 
coloration ; sometimes it has a pinkish tinge. It is imported 
in double butts. 

Refined Japan camphor is imported in tin-lined cases, which 
hold about 90 lbs. Bombay refined camphor is in porous cakes 
a quarter of an inch thick, and contains much water. Owing 
to the method of preparation already described, the cakes have 
no particular form. 

III.-26 



(Memical OaBa^ troat^Mt with 

yarious reagents, yields a nunab^ of intaresting products : thusj 
when repeatedly distilled with chloride of sine or anhydrems 
phosphoric acid, it is eonverted into Cymene or Oymal, 
a body contained in many essential oils, or obtainable therefrom. 
Camphor, and also camphor oil, when subjected to powei^l 
oxidising agents, absorbs oxygen, passing gradually into 
crystallized Gamphoric acid, or (COOH)*, water 

and carbonic acid being at the same time eliminated. Many 
essential oils, resins, and gum-resins likewise yield these acids 
when similarly treated. By means of less energetic oxidizers, 
camphor may be converted into Oxy- camphor, still 

retaining its original odour and taste. ( Pharmacographia, ) For 
a full account of the reactions of camphor and its derivatives, the 
reader is referred to TFatts^ Diet of Chem., 2nd Ed., Vol. I., 
p. 669, The constituents of camphor oil found up to the present 
are: — 


Boiling point. 

Constituent. 

Formula. 

158°— 162° 

Pinene. 

CIO H'6 

170° 

Phellandrene. 

CIO H'6 

176° 

Cineol. 

CioH’uo 

180° 

Dipentine. 

CioH'6 

204° 

Camphor. 

CIO H'60 

215°— 218° 

Terpineol. 

CIO h>70H 

232° 

Safrol. 

CIO H‘«0® 

248° 

Eugenol. 

C >0 H'*0« 

274° 

Sesquiterpene. 

CIS 


Toxicology,- ’-Insiojices of poisoning by camphor are rare, 
and, as far as we are aware, no cases have been reported on 
by Chemical Examiners in India. In large doses camphor 
causes excitement and delirium with dilated pupils and some- 
times convulsions. The mucous membrane of the stomach 
may be inflamed, but characteristic lesions appear to be 
absent. 

Oommcrce^ — The crude camphor of commerce is largely manu- 
factured in Central China, Formosa, and Japan, and is exported 
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from Oanton in chests lined with lead or 
about 1 cwt. each, and from the Japan ports in double tubs 
which contain about the same quantity. The impb^ into 
India have an average annual value of seven lacs of rupe^. 
Refined camphor from Rurope now forms an important itmn 
in these imports, and some years ago refined camphor was 
also imported from J apan, but lately it has disappeared from 
the market. The price of camphor in India is now regulated 
by the European market, and of late has been extremely 
variable. 


CINNAMOMUM CASSIA, Blame. 

Fig. — Bentl, and Trim.y t. 223. China cinnamon, Cassia 
{Eng.), Cannelle de Chine {Fr.). 

Hab. — China, The bark and essential oil. 

Vernacular . — Darchini (Hind*), Dalchini (Bcng,, Mar., Guz.), 
Lavanga-pattai (Tam., Tel., Mai.), Lavanga-patte (Gan.). 

History, Uses, &C. — Cinnamon and Cassia are men- 
tioned as precious odoriferous substances in th(j Mosaic writ- 
ings and by Theophrastus and many other writers of antiquity. 
The Greek names KivvaixmfLov and ^acrta or Kaatrla are derived from the 
Phoenician, and are the same as those used by the Hebrews. 
From Galen we learn that these two spices were of a similar 
nature, but that cassia was inferior to cinnamon. It is im- 
possible to say for certain what these substances were, but it 
seems probable that Kivpafid>fiov was Chinese cassia, and feaa-ia the 
bark of the Indian cinnamon trees. Dioscorides describes 
several varieties of cinnamon and cassia, and we know that 
several very distinct varieties of Cinnamon bark are still sold in 
Indian bazars. That Ceylon cinnamon was not known to the 
ancients appears to be certain, as the sacred books and old 
records of Ceylon make no mention of that spice, and when the 
bark began to be collected in the island is unknown. Kazwiiii 
in the 13th century is the first writer who mentions it, and it 
was not cultivated before 1770. 
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Cassia, under the name of Ktcei, is mentioned in the earlieist 
Chinese herbal, said to have been written 2700 B.O., and also 
in the Chinese classics. In the Hei^i/ao-pen-tsao, written in the 
8th century, mention is made of Tien-chu-kicei, Tien-chu is the 
ancient name for India. (Pharmacographia,) 

The bark of several species of cinnamon growing in differ- 
ent parts of India was known to the ancient Hindus as 
Tvach, ‘^bark,"^ Guda-tvach, sweet,” or ‘‘sugar bark,” 
and the trees producing it as Tvak-s5ra, “having excellent 
bark,” and Tvaksvadvi, “having sweet-bark.” The aboriginal 
tribes still scrape the bark from these trees and use it to 
season their food, and have probably done so from prehistoric 
times. 

The Arabians, through whose hands most of the cinnamon of 
the ancients reached Europe, called the spice Kirfat-ed-darsini, 
or more shortly Kirfah (the bark jmr , and it is curious 

to observe that the same word in the corrupted form of Kalfah is 
still the commercial name of Malabar cassia in Bombay. Dar- 
sini is the Arabic form of the Persian Darchiiii, and signifies 
“China tree,” dar being an old Persian name for a tree; it is 
therefore probable that the Arabs first obtained the spice from 
the Persians by the overland route from China. The same name 
is still current in India for Chinese cinnamon, whereas the 
Indian bark is properly called Tr(/, a word derived from the 
Sanskrit Tvach, although in popular language Dalchini and Taj 
are loosely applied to any kind of cinnamon. Ibn Sina follows 
Dioscorides in his description of the different kinds of cinnamon 
(darsini) and cassia (salikhch), but later Mahometan writers are 
better informed, and are evidently well acquainted with the 
difference between Ceylon cinnamon, China cassia, and Indian 
cassia. Haji Zein (1368), speaking of Darchini, says “the best 
is that which comes from Ceylon”; concerning Salikheh, he 
says; — “It is what they call cassia (4^), and is the bark of a 
tree called Salkh ; there are several qualities, the best is of a 
reddish colour, thick, and a little bitter to the taste, astringent ; 
when brokerf it has a fracture like China rhubarb, it is in long 
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folded sticks with a small central hollow like that which 

is dark-coloured^ is bad.” Of Kirfah he says, ”it has not the 
sweetness of China cinnamon, and tastes like cloves.” In 
Southern India cassia is called clove-bark” in several of the 
vernaculars. 

The author of the Mahhzan remarks: — “From Ceylon to 
the Dekhan the quality of the cinnamon grown gradually 
deteriorates, the bark getting thick and mucilaginous.” 

For the history of cinnamon and cassia in Europe, we would 
refer our readers to lAie Pharmacographia^ where much interesting 
information will be found. 

Cassia and cassia oil imported from China are used medicin- 
ally in India in much the the same manner as they are in 
Europe. Ceylon cinnamon is not an article of commerce 
in India. 

Description. — Chinese cassia arrives in Dombay packed in 
boxes, which are covered with matting. Each box contains 
about 60 lbs. The bark is tied up in bundles with strips of 
bamboo, which weigh about 1 lb. each. The greater portion 
of each bundle consists of single quills of a light-brown colour, 
with here and there portions of the external bark still attached ; 
in the centre of the bundle is small collection of fragments 
of bark and rubbish. Cassia bark is thicker than true cinnamon, 
but has a similar taste and odour. 

Microscopic structure. — Externally the bark is furnished with 
a suberous layer. Within this is a parenchymatous portion in 
which may be seen an irregular zone of stony cells. The 
remainder is mostly composed of liber, in which are situated 
numerous large cells which contain the essential oil. Latici- 
ferous vessels containing a gummy substance are also present 
in the parenchyme. 

Chinese cassia oil is imported in tins, which contain 12^ 
catties each ; it has a similar odour and colour to oil of cinnamon, 
but is less agreeable. 

Chemical composition. — The authors of the Pharmacographia 
remark: “Cassia bark owes its aromatic properties to an 



oil, large qiian^||$ a^ aluiq)ed £rom 

Iptmtoxi* In a chemical of view, no^ difierence con 

^ pointed out between tida o£^ and tha;t of Oeylon cinnamom 
ilie flavour of cassia oil is somewhat less agreeable, and, as it 
exists in the less valuable sorts of cassia, decidedly difEerent in 
aroma from that of cinnamon. We find the sp. gr. of a Chinese 
cassia oil to be 1*066, and its rotatory power in a column 50 mm. 
long, only 0*1® to the right, differing consequently in this 
respect from that of cinnamon oil. 

If thin sections of cassia bark are moistened with a dilute 
solution of perchloride of iron, the contents of the parenchy- 
matous part of the whole tissue assume a dingy brown colour ; 
in the outer layers the starch granules even are coloured. 
Tannic matter is consequently one of the chief constituents of the 
bark; the very cell- walls are also imbued with it. A decoction 
of the bark is turned blackish-green by a per salt of iron. 

If cassia bark (or Ceylon cinnamon) is exhausted by cold 
water, the clear liquid becomes turbid on addition of iodine ; the 
same occurs if a concentrated solution of iodide of potassium is 
added. An abundant precipitate is produced by addition of 
iodine dissolved in the potassium salt. The colour of iodine 
then disappears. There is consequently a substance present, 
which unites with iodine; and, in fact, if to a decoction of 
cassia or cinnamon, the said solution of iodine is added, it strikes 
a bright blue coloration, due to starch. But the colour quickly 
disappears, and becomes permanent only after much of the test 
has been added. We have not ascertained the nature of the 
substance that thus modifies the action of iodine ; it can hardly 
be tannic matter, as we have found the reaction to be the same 
when we used the bark that had been previously repeatedly 
treated with spirit of wine and then several times with boiling 
ether. 

The mucilage contained in the gum-cells of the thinner quills 
of cassia is easily dissolved by cold water, and may be precipi- 
tated together with tannin, by neutral acetate of lead, but not by 
alcohol. In the thicker barks it appears less soluble, merely 
swelling into a slimy jelly 



Oil of cassia^ like oil of oifii^oii, cknasii^^ ^ of 
Cinnamic aldehpde, together mtii’ ^ 

proportion of kydrooarbona. oil ^^udly 
becoming thereby contaminated with resin and dimamic 
(5®H^(CH)^OOOH. In a sample examined by Messrs. Schinmid^ 
the cinnamic aldehyde amounted to 77*7 per cent., the diatillailt 
tion residue to 6’5 per cent, and the cinnamic acid to 0*7 per 
cent. After one year’s free exposure to light, warmth, and air; 
the percentage of cinnamic acid in this oil had increased to 8*5, 
and of distillation residue to 12*6, whilst the cinnamic aldehyde 
had decreased to 68*5, showing that the most important change 
in the oil is the conversion of cinnamic aldehyde into cinnamic 
acid, and a slight increase of resinous matter, to the extent of a 
few per cents., namely, of one part of the 7 per cent, increase of 
the residue remaining after distillation at 290® C. This point 
is of importance, as interested parties have attempted to explain 
the presence of 30 to 40 per cent, of resin in the commercial oil 
as formed by a natural process. Messrs. Schimmel have shown 
that in good samples of oil, such as the Cheong Loong and Yati 
Loong brands, we may expect to find from 6 to 8 per cent, of 
soft distillation residue, and in adulterated oils from 20 to 30 or 
even 40 per cent, of a hard residue, indicating adulteration with 
colophony. E. Hirschsohn (Pharm. ZeiUch, /. Rxm.^ 1890) has 
proposed the following simple test for the oil : — If to a solution 
of cassia oil in 70 per cent., alcohol in the proportion of 1 : 3 is 
added, drop by drop, to half its volume, a solution (saturated at 
the temperature of the room) of lead acetate in alcohol of the 
same strength, it should show no precipitate, otherwise colophony 
or a similar resin is present. For further information on the 
adulteration of this oil, the reader is referred to the Benchte von 
Schimmel 8f Co., Oct. 1890. 

Comm>erce . — The annual imports of Chinese cassia range from 
about 15 to 20 thousand cwt.s, in alternate years. The greater 
part of it is shipped from Hong-Kong to Bombay, some goes to 
Calcutta, and a very small quantity to Madras. The following 
tables show the imports and re-exports for 1884-85 
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*Pres\dftticy from 

)aantuy.^ Value. 

1 

Country to 
wbioh exported. 1 

Quantity. 

Value. 

Bombay 

Bengal 

Sind 

Total 

Cwts. 

4.675 ' 
13 

4 

Rs. 

81,114 

225 

55 

Persia 

Arabia 1 

Turkey in Asia 1 
Other eountrits 

Total 

Cwts. 

2,786 
980 j 
715 ; 

212 i 

1 

Rs. 

48,826 

17,051 

11,956 

.3,561 

4,692 

81,394 

4,692 i 81,394 


•—[Rictionanj of Econ, Prod* India^ VoL II., p. 323.) 

Chinese cassia fetches in Bombay from 3|^ to 4 annas the 
pound. Malabar cassia about Us. 5 for the maund of 37 ^ lbs. 
Chinese oil sells for about Its, 2i per catty. 

Taj or Kalfah, Indian cassia or cinnamon, is chiefly the 
product of 0, Tamala, and 0, iners and nitiduniy considered 
by some botanists to be only coarse forms of C. zeylanicxim^ 
Breyn. C. Tamala is a native of the tropical and subtropical 
Himalaya from the Indus to Bhotan, and supplies the Taj 
of the N.-W. Provinces, Punjab and Bengal, whilst C, inevs 
d^nSinitidmi supply Southern and Western India. The bark of 
these trees occurs in flat or slightly quilled pieces, is thicker 
than the Chinese bark and of a deeper colour ; it has a strong 
cinnamon odour and taste, but is deficient in sweetness. It is 
now often sent into the market, tied up in bundles, to imitate 
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China cassia^ the Wter layer t>f the bark ha^g been to a great 
extent removed ; this is probably pi*epared for exportation ae 
cassia Ugnea» Some trees of ccLSsia lignea are cultivated the 
Madras Forest Department in the Wynaad, Indian cassia may 
readily be distinguished from the China bark by its yielding 
a glairy mucilage when infused in cold water, which gives 
a ropy precipitate with corrosive sublimate and neutral acetate 
of lead, but not with alcohol. 

No oil is distilled from these barks in India. 

Tajpat or Tamalpatra, and in Southern India only 
Talisha-pattiri, is the leaf of the species of Ginnamomum^ 
already mentioned as yielding Tqf or Indian cinnamon. The 
drug is the TamdK of the R^ja Nirghanta, and is considered to 
be hot and light, and useful for the expulsion of phlegmatic 
and rheumatic humors ; it is prescribed in . flatulence and 
dyspepsia. 

Cinnamon leaves f.re the 8azaj-i-TIindi of the Indian 
Mahometans, and are much used both as a condiment and 
medicine in India. The author of the Makhzan describes them 
as yellowish, coriaceous, ovate-lanceolate leaves, with five nerves 
extending from the base to the apex, and says that they are 
produced by a large tree growing in the mountains of Sylhet, 
the bark of which is used as cassia. He considers them to be 
carminative, stimulant, diuretic, diaphoretic, lactagogue and 
deobstruent. 

Description. — The leaves vary a good deal in size, the 
largest are 6 inches long or more, and 1^ inch broad, oblong, 
obtuse-pointed, entire, with three principal nerves and two 
smaller ones which are sometimes quite marginal ; the venation 
between these nerves, which run from base to apex of the leaf, 
is finely reticulated. The leaves are of an olive-green colour, 
the upper surface is polished. They have a pleasant odour like 
a mixture of cloves and cinnamon. Value, Re. 1^ per 37^ lbs. 

According to Professor E. Schmidt {Chem, Zeit., Sept. 26, 3891, 
p. 1376), the Essential oil of cinnamon leaves consists of almost 
pure eugenol, with a little terpene and cinnamic aldehyde, 
HI.— 27 
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while the oil from the root also contains eugenol and terpene^ 
together with much safrol and benzaldehyde. Both of these 
oils, therefore, differ* from the essential oil from the bark, which 
consists of cinnamic aldehyde and terpene. 

Kala Ndgkesar. — Under this name the immature fruit 

of the trees yielding cassia is imported into Bombay from China 
and Southern India. 

Kdhi Ndghesav (known in Europe as cassia buds) consists of 
a small brown mucronate berry, the size of a grain of millet, 
enclosed in a 6-partite calyx half an inch long, which is articu- 
lated to a slender pedicel ; the calyx and pedicel are of the dark- 
brown colour of the clove, and have a strong cinnamon odour 
and taste. The properties of the spice would appear to be the 
same as those of cinnamon. Two kinds are found in the Bombay 
market, Chinese and Malabar ; they are used as a spice by the 
Mahometans. Mohideen Sheriff says that the native druggists 
in Madras substitute cassia buds for Naglmar^ke-phiil, the 
flowers of Mema ferrea and OchmuirpiiH hnglfolim ; the latter 
drugs being never met with in the bazars. For an account of 
the use of the Chinese buds as a spice in Europe from the 1 4th 
century up to the present time, see Phannacographia^ 2nd Ed*, 
p, 533. Hamburg in 1876 imported 1,324 cwts. [Op» cit) 

Pishin-puttai (Gum-bark). Several mucilaginous barks 
are sold and used under this name in Southern India. Mohideen 
Sheriff refers the Madras drug to Tetranthera Roxburghii (see 
next article). A specimen supplied by Dr. Mootoosawmy from 
Tan j ore had a very pleasant and lasting aroma, and appeared to 
belong! to an arboreous cinnamon. It is used for its muci- 
laginous and demulcent properties in medicine, and also by 
Mahomedan perfumers for making incense or flavouring-sticks 
(“ Samburany-vathe '") from the powdered bark. We have 
also received three other drugs of this name from Travancore, 
One was a thick red fibrous bark like that of a Litsaea, and was 
en article of trade among sugar and jagary makers on the 
Western Coast, The second was a lighter coloured bark and 
quite free from odour and taste ; this was recognised as Kydia 
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mlycina. The third sample was sent by the Conservator of 
Forests for Travancore, who supposed it to be from a species of 
Cordia. It was light coloured, very fibrous and free from odour 
and taste, and is used in native medicine in the State under its 
Malyalim name avi-tholL Mucilaginous barks are largely em- 
ployed in India by arrack makers in regulating the fermentation 
of toddy and precipitating albuminous matters. 

The Tanjore imlihi-puttai gave no reaction indicating the 
presence of an alkaloid, but the red bark from Travancore gave 
marked reactions for laiirotetanine. 

LITSiEA SEBIFERA, Per,. 

Fig. — Bot Reg., t. 893 ; Roxh. Cor. PL ii., t. 147. Syn. : 
Tetranthera laurifolia, Jacq. 

Hab, — Throughout the hotter parts of India. The bark. 

Vernacular. — Maida-lakri {Ilind.), MLishaipi)e-yetti, Maida- 
lakti Naramatnidi, Meda {Tel.), Kukur-chita {Beng.)^ 

M^da-lakadi {A/«/\),^Maeda-lakari {Guz.). 

History, Uses, &c. — We have been unable to truce 
the history of the use of this bark as a medicine. It is one of 
the best known and most popular of native drugs, being used 
internally, on account of its demulcent properties, in diarrhoea 
and dysentery, and externally as an einollient application to 
bruises, &c, Maida-lakri, as far us we know, is not men- 
tioned by Sanskrit writers, but from the vernacular names it 
would appear to be used as a substitute for the Mida of the 
ancient Hindu physicians, one of the AMararga, and iinkuowii 
to- the modern Hindus. In Bengal AHcagaadha is used. In 
Mahometan works it is briefly noticed under the names of 
Maghath-U Hindi and Kilz. The author of the Makhzan^eU 
Adwiya states that it has the same essential properties as 
Maghath, being resolvent, astringent, and a nervine tonic useful 
in paralysis. It would appear then to have been adopted by 
Mahometan physicians in India as a substitute for an Arabian 
drug called Maghath, the botanical source of which is uncertain. 
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L, sebt/era is called Miri by tbe Maratha peasantry, from the 
resemblance of its globular fruit to a com of black pepper- 
The seed is oily and yields a solid white fat. The leaves have 
a pleasant odour of cinnamon. 

Description. — The bark varies in thickness from to 
of an inch ; externally it has several layers of whitish, 
scabrous, corky tissue, the remaining portion is of a chocolate 
brown colour. Ihe odour is feebly balsamic; when placed in 
water it affords a large quantity of bland mucilage, having a 
faint agreeable aroma. If the bark is old, the aroma disappears, 
but the mucilaginous qualities remain unimpaired. 

The parenchyma, which is chiefly composed of mucilage cells, 
contains abundance of reddish-brown colouring matter. There 
is a zone of stony cells, but no distinctive characteristics. 

Chenpical composition, — This bark, an authentic specimen of 
which was supplied by Mr. Hollingsworth of the Madras Medi- 
cal College, gave, on an air-dried sample, 4’6 per cent, of ash, 
and 14*2 per cent, of alcoholic extract, affording very strong 
reactions with alkaloidal tests. On separating the alkaloid it 
was found to agree with the characters of Laurotetaninc^ an 
alkaloid which has been discovered by M. Greshoff in three 
species of Litsaea in Java, and in several other plants of 
the natural order Laurineac. Laurotetanine is crystalline, and 
has a strong tetanic action on animals ; it is sparingly soluble 
in ether, more readily in chloroform. It is precipitated 
by sodium carbonate from solutions of its salts, but readily 
redissolves in an excess of potash or soda, and is precipitated 
by the usual alkaloidal reagents. It gives a dark indigo-blue 
coloration with Erdmann’s reagent, a pale rose-red with pure 
sulphuric acid, and a reddish-brown with nitric acid. A 
base, which seems to be identical with laurotetanine, is also 
found in the varieties of Tetranthera, NotophcehCy AperuJa, 
Actinodaphne and Illigera puhhra. It is also possible that 
Xaurotetanine is the alkaloid discovered in 1886 by Eijkman 
m Saasia squarrosa, Z. et M. (Meded. uit S^Lands Plantentuin, 
vii.,p.77.]010 
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Commerce , — The bark is largely collected in the Central 
Provinces, and comes to market in large half quills from one 
to two feet in length and two to three inches in diameter. As 
met with in the retail shops, it is generally broken into small 
pieces a few inches in length. Value, Rs. 6 per maund of 
41 pounds. 

Litssea Stocks!!, Hook,/,, in Marathi Pisi, is a tree of 
the hilly districts of the Concan and Canara; when in fruit 
its scarlet berries make it a conspicuous object. A cold infusion 
of the leaves is mucilaginous, and is used in irritation of the 
bladder and urethra. The oil of the seeds, Pisa-taila, is used 
as an application to sprains and itch. 

Description. — Leaves 4 to 6 inches, penninerved, coria- 
ceous, oblong-lanceolate or oblanceolate, rarely obovoid acute 
or acuminate, glaucous beneath, greenish above with impressed 
nerves, petiole i to ^ inch. Berries apiculate, scarlet, about 
the size and shape of a small acorn, pulp yellow, seed brown, 
polished, oblong, tes^a thin, brittle ; kernel oily, white, the cut 
surface turning red on exposure to the air ; taste aromatic, 
pungent like cubebs ; the expressed oil solidifies into a white 
solid fat ; as prepared by the natives it has a reddish colour, 
due to admixture of resinous matter. The bark and leaves are 
mucilaginous and not aromatic. 

Chemical composition , — 1 he dried and powdered red fruits of 
this tree yielded to ether 31*6 per cent, of extract consisting 
mainly of crystalline fats. Petroleum ether separated this 
extract into a soluble fatty portion, and an insoluble neutral 
reddish resin. The petroleum ether solution left on eva- 
poration some fatty acids melting at 39® and solidifying 
at 35®, but which, on crystillization from boiling alcohol 
and pressure between filtering paper, afforded some purely 
white crystals melting at 42*5. The fatty acids would 
appear to consist of lauric acid with a small admixture of 
oleic acid. 

The resin in the fruits was associated with a volatile oil A 
which the fragrance is due. The alkaloid detected in the 
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spirituous and the watery extracts of the drug had the reactions 
of laurotetanine. The dried fruits left after ignition 4’77 per 
cent, of mineral matter. 

LAURUS NOBILIS, Linn. 

Fig . — BentL and Trinu^ t, 221. Laurel Bay [Eng)^ 
Laurier 

Hab. — Southern Europe. The berries. 

Vernacular. — Hab-el-ghar {Ind. Bazars). 

History, Uses, &C. — Bay berries were introduced into 
India by the Mahometans, and are still kept by their druggists 
in all the larger towns. The Bay or Noble laurel is the Daphne 
of Dioscorides, which he describes as hot, demulcent, 
astringent and stomachic, and recommends the berries in 
and chest aflfections, and as a stimulant adjunct to wine and 
ointments. This shrub was held in great esteem by the 
ancients, who relate that the nymph Daphne, when pursued by 
Apollo, and on the point of being overtaken by the god, prayed 
for aid, and was changed into a Bay tree. Prof. Max Muller 
compares this Greek myth to the Vedic myth of Urvasi and 
Pururavas. The Bay was also used in conjuration ; the young 
girl, who had been forsaken in the second idyl of Theocritus, 
says : — 

l/ut’ dvia<r€v, fy® 5’ cirl 
AiBo). X* ai/rd XaKfl fieya, Kamrvplu-aa-a, 

Krf^airivas Kovde (TTToddv fidop€S ai/rds, 

Ovr® Toi KOL AeX<^(f cVi (^Xoyi (rdpK* dp^Bvvoi, 

The priestesses of Apollo consulted the tree and ate of its 
leaves before delivering the oracles at Delphi. Hesiod tells us 
that the muses held branches of it in their hands, and poets 
are still nominally crowned with a laurel wreath. It was also 
an emblem of victory, and was used by the Romans in many of 
their ceremonies. 

Oil of Bay berries, the i^a<^ifcXatoif of Dioscorides, is still used 
:|li Southern Europe as a nerviue stimulant. A medicinal oil is 
also prepared with the leaves and olive oil, which is much used 
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in the south of France. The leaves are also considered to be 
febrifuge, and are used in all European countries for flavouring 
pastry. In America the dry leaves are largely distilled for 
the essential oil, which is used for the preparation of Bay 
Rum, a favorite hair- wash, the disinfectant action of which 
is due to the eugenol contained in Bay oil. Bayberry oil 
or expressed laurel oil is obtained from both the fresh and 
dried berries. The fresh berries are bruised, boiled in water, 
and pressed in a sack. The expressed oil is then mixed with 
the decoction, and when cold the oil is found floating on the 
surface. Dried berries are first exposed to steam, and then 
subjected to pressure between heated metallic plates. The oil 
has a butyraceous consistence, and granular appearance. Its 
colour is greenish, taste bitter and aromatic, with an odour like 
that of the berries. It melts at 86° — 95° F. It is wholly soluble 
in ether, but alcohol only dissolves green colouring matter and 
the volatile oil. The solubility in ether affords a test of its 
purity ; if admixed with lard, the ethereal solution is turbid and 
milky. [Brannt,) f 

Description. — Bay berries are oval or subglobular 
drupes about J to ^ an inch long. When dry, they are greenish- 
black or blackish-brown, slightly wrinkled, and fragile, the 
integuments, including the reddish-brown endocarp, being thin 
and brittle. The loose oval seed is easily separated into the 
two plano-convex brownish cotyledons, which have an aromatic, 
oily, and bitter taste. 

Chemical composition , — The leaves and fruit contain a volatile 
oil. The volatile oil of Bay berries is pale yellow, sp. gr. 

0*91, it congeals at a low temperature, contains oxygen, 

and is easily soluble in alcohol; it contains hydrocarbons, 
boiling at 171° C. and 250° C., and four oxygenated 
constituents (Staub). Gladstone (1863) had found eugenol, 
while Bias (1865) could not detect this, but proved the 

presence of a little lauric acid. Bley (1834) obtained 

from old berries *22 per cent, of volatile oil. The seeds 
contain, according to Bonastre (1824), about 20 per cent. 



many vegetable and a few animal fats ; it melts at 43*5° C., and 
volatUizes with tbe vapours of boiling water (Goergey, 1848). 
Schmidt and Roemer found little free acid in the freshly- 
expressed oil, but the fruit contained 2 to 3 per cent, of fatty 
acids. (National Disp.) 

Cassytha filiformis, Linn,, Rlieede, Hort, Mai m., 
1 44 ; A’kasvel (Mar.), Amarbeli (Hind,), A’kdsavalli (SaMS.),is 
a common parasite on bushes ; it consists of a tangled mass of 
tough dark-green stems, branched, marked longitudinally with 
delicate pale green lines, the largest are the size of a crow-quill; 
the branches are provided with small round suckers, like those 
of the common dodder. Sections of the stem show a strong 
fibro-vascular layer and loose central pith. The fruit is 
globular, of the size of a pea, and surmounted by the remains 
of the sepals ; on removing the outer envelope, which is tough, 
an inner envelope is exposed, which consists of two layers, the 
outer cartilaginous, the inner fleshy and lined with white 
hairs, each containing a delicate spiral filament; within this 
central cavity is a third delicate membranous envelope covered 
with hairs, of a similar description, and containing the ovule. 
The whole plant is used in native practice as an altera- 
tive in bilious affections and for piles. In Southern Africa 
it is said to be used for washing the head, destroying 
vermin, and making the hair grow. In Senegambia it is 
employed in urethritis, and in Cochin-China as an anti- 
syphilitic. 

Chemical composition, — M. Greshoff has detected an alkaloid 
in this plant, having the following colour reactions : sulphuric 
acid faint red, Erdmann's reagent (sulphuric acid mixed 
with a little nitric acid) blue, nitric acid red-brown. 
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reagent dirty bine. Dr. Greshoff beUerei that on 
a closer investigation of this alkaloid, it will be found to 
be identical with laurotetanine |deBcribed onder 
$ebifem. 
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AQUILARIA AGALLOCHA, Roxb. 

Fig. — Roxb. 4* Coleb. in Trans. Linn. 8oc. xzi., t. 21 ; 
Royle III., t. 36,/. 1. 

Hab.— -Eastern Himalaya, Bbotan, Assam, Khasia Mts., 
Silbet and Tippera HiUs, Martaban Hills. 

AQUILARIA MALACCENSIS, Lamh 

Fig. — Lamk. IlL, U 356; Cav. Diss. m., ^.224; Humph, 
Amb. ti.f t. 10. 

Hab. — Malacca, Malay Islands. Eagle or Aloe wood 
(Eng.), Bois de Calambac (Fr,), 

Vernacular, — Agar, Agaru {Indian Bazars), 

History, Uses, &C. — The use of this precious wood as 
a perfume and medicine is of great antiquity. Together with 
myrrh, cassia, and other products of the East, it is mentioned 
in the sacred writings of the Jews {Num. 24, 6 ; Psalm. 45, 8 ; 
Prov. 7, 17; C antic. 4, 14) under the name of Ahalot or Ahalim. 
It is the ayiXXoxoi/ of the ancient Greeks, which is described by 
Dioscorides as a wood brought from India and Arabia. Later 
writers, from Aetius’ time, call it fwXaXoi; or “aloe wood/^ the 
name by which it is still known in Europe. The same sub- 
stance is the Agaru of the Hindus, the Garu of the Malays, and 
the Ohin-heaiig of the Chinese. In Sanskrit medical works it 
bears the synonym? of Rijiirha “worthy of a prince,^’ Visra- 
rupa ‘ taking all form?,*’ Krimi-ja “produced by worms,” 
Krimi-jagdha, Anarya-ja “produced in a non- Aryan country,” 
Kanaka “golden,” Kaliya “ black,” &c., and is described as hot, 
ni.— 38 



eyes, m nauvc pracuce Agar is used as a deobstrucnt, stimu- 
laat, carminative, and tonic ; it is said to relieve the pain in 
gout, and to check vomiting. Susruta directs Aguni, Guggula,* 
Sarjarasa, t Vacha, + vrhite mustard, Nim leaves and salt to 
be made into a paste with ghi to form an anodyne fumigation 
for surgical wounds, called in Sanskrit Vedanarahhoghnav*- 
dhupaih. As aloe wood bears the Sanskrit name of Anarya-ja, 
it is probable that it was used by the aborigines of Eastern Asia 
before it became known to the Hindus, but that at a very 
early date it was carried overland to Central Asia and Persia, 
and from thence reached Arabia and Europe. 

The early Arab travellers appear to have collected a good 
deal of information concerning the commerce and sources of 
supply of the wood. 

Tohanna-bin-Scrapion mentions four kinds, Hindis Mandali, 
Sinji and Kcm'ivi, and Ibn Sina in the 10th century has 
the following account of it The best is called Mandali from 
the more central parts of India ; next is the Indian [or Hill 
aloe wood, which has the advantage over Maudali of preserving 
clothes from lice. Some say that Mandali and Indian aloe 
wood are the same. One of the best kinds is Sanimuluri 
from Sofala in India; again there is the Kamuvi and the 
Samfi from the same parts, and there is Kukuli, and Kismuri 
which is moist and sweet ; and the worst kinds are Haldi^ 
Kamtaiy Mahatai^ LaicathU or linhatMi, Mandali is the 
best ; then Samandiiri, of a grey colour, fat and oily, heavy, 
without any white streaks, and which burns slowly. Some 
consider black aloe wood better than grey, and the best black is 
the Kam^ri, without white streaks, fat and oily, which burns 
slowly. In short, the best aloe wood is black, hard, and heavy, 
sinks in water, is not fibrous when powdered ; that which does 
not sink is bad. The tree is said to be buried to promote the 
formation of aloe wood.’’ The Arabian travellers give much the 

* Resin of Boswellia serrata. 

t Resin of Shorea robusta. 

J Acorus Calamus. 
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same names to different kinds of the wood^ Ibn Batuta speaka 
of Kam4ri as soft, like wax. Abu Zaid calls it Kamaruni, and 
says it is the best kind. Abulfeda states that it comes from the 
Kamanin Mountains. Ktikuli is said to derive its name from 
Knkaleh in Java. The epithets Mdwardi, Saimuri and J4wi 
are also applied by some writers to aloe wood. As regards the 
identification of these localities, we would remark that Samfi is 
probably derived from Champa, a province in Cambodia ; 
Mandali, from Mount Mandar or Mandal, south of the modem 
town of Bhagalpur in Bengal ; Kamari or Kamaruni, from 
Kamarun, the Arab name for Cape Comorin ; Saimuri, from 
Saimur or Samar, an island in the Eastern Archipelago ; Halai 
may possibly be derived from the Ilala Mountains between Sind 
and Beluchistan, as Abu Zaid says that the best aloe wood is 
brouffht for sale bv Multanis. 

O 

Haji Zein-el-Attar (I3f)8) calls aloe wood Ood-el-juj, and in 
Persian, Ood and Balanjuj. After translating Ibn Sina’s 
article on Ood, he gives his own opinion in tbe following terms ; 
^'The author of this work [IJxhilarat-i-badlari) says the best is 
called Kahmhfili ), and comes from the port of Jena, which 
is ten days’ sail from Java; it is sold for its weight in gold ; you 
would think it odourless, but when warmed in the hand it has a 
very sweet persistent odour ; when burnt, the odour is uniformly 
sweet until the wood is consumed. Xext is Maadali and 
Samandurif both from Sofala in India, the best of these is of a 
golden colour and heavy. KaJaill is like the Indian, and is 
generally in large pieces, marked with black and yellow lines ; 
then there is Kamari, golden-brown, without white streaks, it 
comes from Kamanin and Sofala ; then Samfi, from Samp, 
it is very hard and sweet ; then Sahdli and Afasi, a moist 
kind from China ; then Mantaiy Bandi, Halai, and Lanfi^ all 
of about equal value. And in Manta there is a tribe who call 
the wood Ashbdh, and it is of two kinds : one of these is in 
large pieces weighing from 5 to 50 maunds, without much 
odour, and used for making combs, knife handles, &c. 

Mir Muhammad Husain (1770} writes: — Ood, in Hindi 
Agar, is the wood of a tree which grows in the Jaintiya hills 
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near Sylhet^ a dependency of the Sdbah of Bengal, situated 
towards the north-east of Bengal Proper. The tree is also found 
in the islands to the south of Bengal, situated north of the 
Equator, and in the Chatian islands belonging to the town of 
Nawaka» near the boundaries of China. The tree is very large, 
the stem and branches generally crooked, the wood soft. From 
the wood are manufactured walking sticks, cups, and other 
vessels; it is liable to decay, and the diseased part then 
becomes infiltrated with an odoriferous secretion. In order to 
expedite this change it is often buried in wet ground. Parts 
which have undergone the change above mentioned become oily, 
heavy, and black. They are cut out and tested by being thrown 
into water ; those which sink are called Gharki^ those which 
partly sink Nim Qharkiy or Samaleh-i-aala^ and those which 
float Samileh ; the last kind is much the most common. Gharki 
is of a black colour, and the other qualities dark and light- 
brown.^' 

The best kind for medicinal use is Gharki Ood from Sylhet ; 
it should be bitter, odoriferous, oily and a little astringent ; 
other kinds are considered inferior. In most receipts raw Ood 
(Ood-i-kham) is enjoined to be used to prevent the use of wood 
from which the oil has been abstracted by crushing and mac3- 
ration in water, or by crushing and admixture with almonds, 
which are afterwards expressed.* This precaution is the more 
necessary as Ood shavings are an article of commerce in India 
under the name of Ohura agar ; they are often adulterated with 
chips of Sandalwood, or Taggar, an odoriferous wood, common 
in India. 

Bumphius describes two kinds of true, and two of false, aloe 
wood ; the first kind of true aloe wood, he says, is called Kilam 
or Ho-Eilam by the Chinese, and Calambac by the Malays, and 
is produced by a tree growing in the provinces of Champa and 
Coinam, and in Cochin-China. This tree has been described by 
Loureiro imder the name of Aloexylon Agallochum* The second 
kind, called Oaro^ is the product of Aquilaria malacrenBw^ Lamk., 
* Nicolaus Myrepsieos prescribes Agtdlochim erudum* 
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lie figures. This is the Chin-heang of the Tun-Uaou- 
kang^muh or great Chinese Herbal. (See Hanbury Science 
Tapers^ p. 263.) His two kinds of false aloe wood he attributes 
to Michelia Champaca and Exeoecaria Agailocha, 

Roxburgh and other botanists have examined the Aquilaria 
in Sylhet, and recently an Aquilaria has been ascertained to be 
the tree which produces aloe wood in the islands of the Mergui 
Archipelago, Gamble says that Akyau (the Burmese name 
for aloe wood) is the most important produce of the forests of 
South Tenasserim and the Mergui Archipelago, It is found in 
fragments of various shapes and sizes in the centre of the tree, 
and usually, if not always, where some former injury has been 
received.” 

Aloe wood is used throughout the East as an incense and as 
a perfume, and was formerly used as a medicine in Europe 
for the same diseases for which it is still prescribed in 
India. 

Collection . — In Syjhet, the collection of aloe wood is a preca- 
rious and tedious business ; those engaged in it proceed some 
days’ journey into the hilly districts, where they fell any trees 
they may find, young or old, and then, on the spot, search them 
for the AgaTy as the valued wood is called. This is done by 
chopping off the bark, and into the wood, until they observe dark 
coloured veins, indicating the proximity of wood of valuable 
quality, which generally extends but a short distance from the 
centre of a trunk or branch. In this manner a whole tree is 
searched through, the collectors carrying away only such pieces 
as are rich in odoriferous resinous matter. In some districts it 
is customary to facilitate the extraction of the resinous wood by 
burying portions of the tree in moist ground, or by allowing 
the entire tree to remain a length of time after it is cut down, 
the effect of which is to cause decay in the non-resinous wood, 
and thus render it easily removable by an iron instrument. 
Aloe wood is sorted by the collectors into various qualities, 
the finest of which, called Oharki^ is worth in Sylhet from 
6 to 8 rupees per pound. {Hanbury Science Papere.) 
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Description.— The wood occurs in irregular pieces, which 
vary in colour from grey to dark-brown, according to the amount 
of resin which they contain ; both light-coloured and dark 
pieces are marked with longitudinal veins of a darker colour. 
The best pieces show numerous cavities and sinuses produced 
by the cutting away of wood less impregnated with resin ; they 
sink in water. When a portion is chewed^ it softens between 
the teeth ; the taste is bitter and aromatic ; when burnt, it 
diffuses an agreeable odour. 

Mr. J. G. Prebble has kindly furnished us with the following 
interesting remarks upon the aloe woods of the Bombay 
market: — ‘‘The true Agar woods are imported into Bombay, in 
boxes holding about IJ cwt., from Bankok, and usually ini 
Singapore or Batavia. Some of the Parsee dealers in Chinese 
silks also import Agar from Hongkong, in small rectangular 
parcels holding about 1 lb. each, and bearing a yellow label with 
the name of the packer in the Chinese character. This Agar 
which I have examined is the Gaguli variety {A. Agallocha)^ 
and has been carefully dressed, and polished or painted black. 
One or more false Agars composed of heavy resinous woods are 
also imported from Singapore. The true Agars vary considerably 
in the amount of resin they contain ; old and decayed samples 
consist largely of resin. A good specimen yielded to Hanbury* 
48 per cent, of matter soluble in rectified spirit. Compact and 
not apparently very resinous samples of Gaguli and Mawardi 
Agar, treated successively with petroleum ether, ether, and 
alcohol, gave : — 



V olatileoil. 

Resin soluble 
in ether. 

Resin soluble in 
alcohol, insoluble 
in ether. 

Gaguli ......... 

i per cent. 

1‘5 per cent. 

13*8 per cent. 

11 '6 per cent. 

9*4 per cent. 

9*0 per cent. 

Mawardi 


The volatile oil is of a yellow colour, and possesses the 
characteristic odour of the woods. It gives a reddish-brown 

• Science Papers, pa|B;e 266. 
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coloration with sulphuric acid. The ether resin is soluble in 
aqueous solution of potash, with a reddish-brown colour, from 
which the resin is precipitated by acids. The two true Agars 
Gaguli and Mawardi are composed of rather thin- walled wood- 
cells, traversed with numerous one-celled rows of medullary 
rays which are frequently interrupted by large cellular passages 
or medullary spots. These structures appear as elongated spots 
of cellular tissue with their greatest diameter following the 
periphery of the stem.* In Mawardi Agar the vessels are 
much larger and more numerous than in Gaguli Agar. The 
vessels, rays and cellular passages are filled with resin. On 
comparing sections of the stems, i inch thick, of herbarium 
specimens, kindly sent by Dr. King from the Calcutta Herbarium, 
of Aquilaria Agallocha and A. tnalaccensis with the Agars, it 
was observed that the structure of Gaguli Agar was apparently 
identical with that of A. Agallocha ^ and I think there is little 
doubt that this tree is the source of this variety of Agar. 
Mawardi Agar is also probably derived from A, malaccensis. 
The false Agars have thick-walled wood-cells, less numerous 
vessels than in the true Agars, and no well-defined medullary 
spots. 

Taggar wood is a heavy, dark-coloured, oily and 
resinous wood, the botanical origin of which is unknown, 
imported into Bombay from Zanzibar. It sinks in water, and 
its aqueous infusion has a yellow colour with a greenish 
fluorescence From Bombay it is sent to the large cities of 
Northern India, Delhi, Lucknow, &c., where it is distilled with 
other ingredients to form some of the compound attars, so much 
esteemed by the natives. 

According to Dr. Royle’s Catalogue, Taggar wood was sent 
from Delhi to the great Exhibition of 1851. Twenty pounds 
of the ground wood submitted to distillation with water during 
three consecutive days, with frequent cohobation, yielded six 
fluid ounces, equivalent to two per cent, of a yellowish oil 

* D«j Bary, Comparative Amtomy if the Vhanerogamt and Fenu, 
page 492. 
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whicli quickly changed to a reddish-brown colour. The oil is 
neutral, of sp. gr. ‘9546, bitter, and with an odour resembling, 
but distinct from sandal wood oil. It dissolves in all propor- 
tions of alcohol, ether, chloroform, benzol and petroleum ether. 
It dissolves iodine without violent reaction, and yields no 
characteristic reaction with sulphuric acid, being only darkened 
in colour. Exposed to the air in a thin layer, it acquires a 
crimson colour. At a low temperature, by keeping in ice, the 
oil remains clear and free from any deposit, but becomes very 
thick and viscid, and develops a strong greenish fluorescence 
which vanishes or nearly so at a higher temperature, 85® F. 
The finely powdered wood, treated successively with petroleum 
ether, ether, and alcohol, yielded to the petroleum ether 8*75 
per cent, of a mixture of volatile oil and resin, which deposited 
on the sides of the evaporating dish a few small tabular crystals. 
On drying at 110 C., this mixture of oil and resin lost volatile 
oil equivalent to 5*75 per cent. The ether extracted a resin, 
6*4 per cent., soluble in aqueous solution of potash, with a deep 
reddish-brown colour and greenish fluorescence, in solutions of 
ammonia and of carbonate of soda. The resin is precipitated 
from these solutions by acids. Strong sulphuric acid dissolves 
the resin with a red colour, from which it is precipitated by 
water in yellowish-brown flocks. It is readily soluble in glacial 
acetic acid, but no crystals were obtained on the spontaneous 
evaporation. It is insoluble in benzol and petroleum ether 
and in boiling alum solution. The resin probably contains an 
anthraquinone derivative allied to Emodin and Chrysophanic 
Acid, but I have not yet succeeded in isolating it. Alcohol 
extracts a resin, 4*12 per cent., insoluble in ether. Taggar 
wood is valued in Bombay at about Rs. 3 per maund of 28 lbs.'* 

Mazariyun. — The Mezereon of Mahometan physicians is 
described in their works upon Materia Medica as a leaf. 

It is considered by 0. Bauhin to be the Oneorum tricoecon^ 
ai^d is probably the same as the Cham^lpa of Scribonius, of which 
he says : ‘‘ Purgat belle chamaelea, quae herba olivao folia similia 
habet : quorum quinque vel sex dare oportet.” {Comp. 136.) 
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Apuleius Platonicus has the following notice of it “ Alii pyros 
agnen, alii heracleon., alii bdelyram, alii cocoon gnidion, 
Bomani citocacium, nonnulli oleaginem, quidain oleastellum 
Yocant/' (De Vir. Serb., 26^) 

Mir Muhammad Hueain eays there are three kinds, viz., 
white with lar^ge thin leaves, called Ashkhts, yellow wiih. 
yellowish thick leaves, smaller than those of the olive, called in 
Persian Ha/t-harg and MmhUru, and black with black leaves ! 
The white is to be preferred as the least acrid ; but even the 
leaves of this kind require to be soaked for forty-eight hours in 
vinegar, which should be several times changed, to make them 
fit for medicinal use. Having been thus prepared, they are to 
be washed and dried, and pounded with almond oil. This pre- 
paration may then be given in combination with purgatives, 
bitters and aromatics, in dropsy or in such cases as are benefited 
by hydrogogue and drastic cathartics, to the extent of 24 grains. 
Mulla Ahmad Nabtf, in his Tarikh^elAiukamaj tells a story of a 
dropsical patient, who was cured by eating locusts which had 
been feeding upox^ Mezereon leaves ; they acted as a hydro- 
gogue cathartic. 

Lasiosiphon eriocephalus, Dene., Wight Ic., 
it. 1859-60 ; Jaeq. Voy. Bot,, t. 150, a native of the Deccan 
Peninsula and Ceylon, is a shrub with leaves like the willow, and 
terminal heads of flowers, surrounded by an involucre of oblong, 
rather hoary leaflets. It is common on the hills of Western 
India, and the bark is a powerful vesicant, which has not, as 
far as we are aware, been mentioned in native medical works. 
The peasantry are, however, acquainted with its properties, and 
when they have a lean ox or cow to take to market, rub the skin 
with a decoction of the bark, which causes swelling and an 
appearance of plumpness, which disappears in a few days much 
to the discomfiture of the purchaser. 

Dr, J. Y. Smith, in his Matheran Hill, its People, plants 
and Animals (p. 35), says ‘‘the Bametha bushes are often 
seen stripped of their bark, which is used for poisoning 

mr 
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Tbe bai^ eomiats of an outer suberous portion which is of 
« Kght-brown colour and divided by numerous transverse and 
longitudinal fissures, so that it can be easily separated, and of an 
inner layer which is white, tough, and silky like Mezereon. The 
wood-cells are oasily separated and form pretty microscopic 
objects, as they are beautifiiUy transparent. The taste is acrid. 

Chemical compodUon . — The fresh bark was beaten into a 
paste in a mortar, and the mass divided and placed in two 
bottles, one containing ether and the other spirit of wine ; they 
were both shaken occasionally and the mixture allowed to 
macerate for 24 hours. The ether extract was filtered off and 
evaporated at a very low temperature until a thick, green, 
greasy substance was left. This was washed with warm water 
and a small piece placed upon the skin of the arm and spread 
so as to cover a space the size of a rupee. In about two hours 
irritation of the skin was produced, and, on removing the 
co\eringof the arm, it was found that several small blisters had 
formed imder the extract and extending beyond it. The 
alcoholic tincture was then removed by filteration and carefully 
evaporated at a gentle heat. The residue contained very little 
of the green-coloured resinous matter, but a large quantity of 
saccharine substance, which was non-crystaUine. This extract 
was applied to the skin as in the previous experiment, but the 
application was followed by only a slight reddening due to the 
small amount of resin in the dried extract. The resin appears 
to be the source of the vesicating principle of the bark. It has 
an acid reaction in neutral solvents, is soluble in ammonia 
wdth a yellowish-brown colour, and is associated in the ethereal 
extract with a fatty base which facilitates its use as a blistering 


agent. 


The roots of Daphne oleoides, Schreb,, RoyU Ely t. 81, 
are used in Afghanistan as a purgative. Aitchison (Flora of 
Kuram Valley) says : Camels will not eat this shrub except 
when very hungry. It is poisonous, producing violent 
diarrhoea. 1 feel certain that much of the mortality of camels 
in the Kuram Division was due to the prevalence of this 


ahrub.” 
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VISCUM ALBUM, Linn^ 

Fig. ^Eng, Bot. xid,, t. 1470; Wbodv, Med. Bot, Buppl.^ 

270. White Mistletoe {Eng.)^ Gui (Fr.). 

Hab. — Temperate Himalaya. Westward to the Atlantic- 
The berries. 

Vernacular. — Kismish-kawali {Ind. Bazars). 

History, Uses, &C. — Mistletoe is the of Theo* 
phrastus and Dioscorides, and was considered by the ancients to 
have discutient properties. It was applied to disperse tumors 
and to mature abscesses, and was given internally in enlargement 
of the spleen. Matthiolus and Paracelsus recommend it in 
epilepsy, and Kolderer, Cartheusar, Colbatch, Lbseke, Van 
Swieten and others have stated that they found it beneficial not 
only in this diseas^, but in other convulsive affections. This 
plant was formerly held to be sacred in Europe, and in ancient 
Britain it was cut with a golden sickle by a Druid in white 
robes, amid the sacrifice of victims and the fasting of devotees. 
Thus obtained, the Gwid was considered a heal-all^ a charm 
against disasters, and the emblem of fertility. As such it was 
a special object of worship with the ancient Britons, who called 
it uchelfa, a high place, uchellawr, the most exalted, uchelwydd^ 
the lofty shrub, awyrlren^ the ethereal tree, 'prenpuraur, the 
tree of pure gold, &c- — names still surviving in the Welsh 
language. 

Pliny (xvi., 93, 94, 95) describes the Viscum, and the 
method of making birdlime from it ; he also notices the super- 
stitions held concerning it by the Gauls, and its worship on the 
fifth day of the moon, the day which is the beginning of their 
months and years. A festival in honour of the mistletoe called 
Cfuilanleu or Guilanneuf (gui de Tan neuf ) was held in France as 
late as the 16th century, and in England the plant still hangs 
in the hall at Christmas. 
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The dried berries sold in the bazars as Kismish-kawali, ot 
more Gorvetiily Kismkh-i-k&waUy&n, are also called Muizak-i-asli, 
and in Arabic^ Dibk* 

Kawali or Kauli is the name of a gipsy tribe in Persia. 
Baron C. A. de Bode, in his Travels in Luristan and Arabistan 
(Vol. II., p. 100), mentions his being shown in the forests of 
the Zagros mountains, on the road from Kirmanshah to Baghdad, 
a fruit called by the natives Angur-i-Kauli, or grapes of the 
Kauli, which grow on the Mazu or gall-tree (oak), of a yellow- 
ish transparent colour, sometimes used as glue. 

The hakim Dawdd says of Dibk (in a passage which is 
imperfect in the Taj el Arus) ‘^it is found upon the tree in like 
manner as lichen but is a berry, like the chickpea 

in roundness; .... the best thereof is the 
smooth, soft, with much moisture, inclining, in its exterior, to 
greenness, and it is mostly found upon the oak ; when it is 
cooked with honey anderJ (juice of fresh dates, &c.) .... 

and drawn out into longish strings, and put upon trees, the 
birds become caught by it.’’ (Madd el Kamiis.) The author of 
the MakhTMu-el-Adwiya has the following account of it: — “A 
berry smaller than the seed of Cicer arietinum^, green when 
fresh, but when dry shrivelled and of a brown colour, the con- 
tents are moist and viscid, the seeds about the size of poppy- 
seeds. The plant is parasitic upon the pear and other trees, 
and consists of several branches, the leaves are like those of the 
pomegranate, and of a pale green. Properties resolvent and 
laxative, a solvent of corrupt humors which it withdraws from 
the system. When steeped in hot water, strained, and beaten 
up with the kernels of the walnut or castor oil (which is the 
usual form of administration) , it clears the system of adust bile 
and phlegm, removes obstructions, and is a remedy for lumbago, 
piles, &c. Applied externally it promotes the suppuration, or 
causes the dispersion of tumors or ifelargements. Sportsmen 
use it as birdlime, and dyers as a mor^||mt for crimson.” 

Of recent years, mistleloe has again a^ttracted attention as a 
medicine. Dr. W. H. Long (Nen Remedies, 1878, p. 112) after, 
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ten years’ experience of it as an oxytocic, arrived at the conclu- 
sion that it is superior to ergot. He used it also in the forms 
of infusion, tincture, decoction and fluid extract in many cases 
of menorrhagia and post-partum haemorrhage with gratifying 
results. He conceived that it incited the natural, rather than 
the tonic, contraction of the uterus. A physician in South 
Carolina refers to three cases of abortion in negroes produced 
by this plant. {Med, Ifec., xvii., 276 ; Stille and Maisch.y Nat, 
JDisp., 1884, p. 1617.) Dr. E. Park speaks of a tincture of 
Viscum album as a valuable substitute for Digitalis ; the ecbolic 
action of the plant, he says, is more energetic than that of 
ergot. Dose, 10 — 60 grains. 

Description. — The dried berries are about J of an inch 
in diameter, soft, brown, and shrivelled ; they contain a small 
seed about the size of a poppy-seed. When crushed they are 
very sticky. 

Chemical composition, — M. Pavlevsky {Bull, 8oc, Chim, (2), 
xxxiv., 348) has lobtained from the leaves of F. album a 
crystallizable acid corresponding to the formula CH*0* or 
(CH^O^) HO. It forms large prisms insoluble in alcohol 
and ether, slightly soluble in water, and fusing at 101 — 103®C. 
It is obtained by boiling the leaves with water acidulated with 
nitric acid, and allowing the decoction to cool. The silver salt 
of this acid is explosive. (Year-Book of Pharm,, 1881, p. 63.) 

The berries contain a substance which has been named Viscin 
by Eeinsch, who obtained it from birdUme by digesting it with 
90 per cent, alcohol as long as it coloured that liquid yellow, 
after which it was boiled repeatedly with alcohol to remove 
wax. The remaining yellowish- brown mass, when treated five 
or six times with ether, gave up viscin, whilst viscaoutchin and 
woody fibre remained undissolved. The ethereal solution was 
then evaporated, and the viscid yellow mass thus obtained 
kneaded with alcohol so long as it gave off colouring matter. 
It was then kneaded under water, and heated to 120®, without 
access of air, until the whole of the water was expelled. 
Yiscin is a clear transparent mass, of the consistence of honey 
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st ordinary tempemtures^ and capable of being dmwn out into^ 
long threads; fluid at 100^^ like oil of almonds; sp. gr. 1. 
It produces a greajsjr stain on paper, is nearly inodorous and 
tasteless) and has an acid reaction. Formula 
Viscaotttchin remains behind, together with woody fibre, after 
the extraction of viscin by ether as above, and is taken up by oil 
of turpentine. After distilling^ off the turpentine, the yellowish 
mass is dissolved in ether, in which it has now become soluble ; 
the ethereal solution is evaporated, and the residue is washed 
with alcohol and water, and dried at 120®. Af ordinary 
temperatures it is viscid, and resembles vegetable wax ; at 120® 
it is of the consistence of olive oil. It is very elastic, and 
may be drawn out into long threads; sp. gr. 0*978. It is 
tasteless, of faint odour and neutral reaction. Formula 
Q40H57O5. (Gmelm, xvii., p. 352.) 

Viscum et Loranthus, sp. var. In the Pharmatopceia 
or India, the leaves of a Viscum, doubtfully referred to 
F. monoicum (Kuchila ke molung), growing on Nux Vomica 
trees in the neighbourhood of Cuttack, are stated to possess 
poisonous properties similar to those of the tree on which the 
plant grows. The subject was investigated in 1837 by Sir W. 
O'Shaughnessy, who is said to have detected in the powdered 
leaves the presence of strychnine and brucine ; and the leaves 
were for a time used by Dr, Duncan Stewart and others as a 
substitute for Nux Vomica. A case of what is stated to 
have been fatal poisoning by the leaves is mentioned by 
Norman Ohevers in his work on Indian Medical Jurisprndence. 
The symptoms were those of strychnia poisoning. In 1861 
Mr. Leon Souberain {Pharm, Journ., p. 568) puWished an 
account of a poisonous species of Loranthus found on the 
Nilgiris, growing on Nux Vomica trees, and known to the 
natives as Pouhurivi. 

In Pudukota, a decoction of a species of Loranthus called 
Pillooroom or Kooroonthoo, probably the same plant, is applied 
to skin diseases to relieve itching. 

Under the name of Band&kpmhp, the flowers of loranthus 
longiflorm, Desrouss., Bheede, Eori. Mai., x., t. 4, have been sent 
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tto us from Poona as having a reputation among the Hindus 
as a remedy in consumption^ asthma^ and mania; they are 
astringent. 

Dr. Buchanan-Hamilton, when in Mysore, was shown the 
Loranthua falcatus, Linn. { ^ Wotu,^ Canareae)y the bark of which 
was used by 'the poorer natives in place of betel-nut; with 
quicklime it tinges the saliva and mouth of a fine red, brighter 
even than that communicated by the Areca. 

In Travancore, the Loranthaceous parasites on the Nux 
Vomica are called in Malayalim, and are used in 

medicine by the natives, but when the parasites are scarce, the 
young leaves of the Nux Vomica tree are used as a substitute. 

A contribution by M. A. Chatin to the Paris Academy of 
Sciences entirely contradicts the statement we have extracted 
from the Pharmacopoeia of India, and the belief of the natives 
that these parasites partake of the nature of the plants upon 
which they grow ; so that the old ideas concerning the non- 
elaboration of sap by parasitic plants will have to be abandoned. 

M. Chatin finds that the tannin of the mistletoe is not 
identical with that of the oak on which it grows, but gives a 
green colour and not a blue-black with iron salts ; that the 
LoranthuSy which grows on Strychnos Ntix Vomica, does not| as 
has been asserted, contain a trace of either strychnine or 
brucine, and that the Balanophora parasitic on Cinchona Calisaya 
does not contain any of the alkaloids of cinchona barks. The 
Loranthus growing on orange trees never partakes of the yellow 
colour of the wood of its host plant, nor does the Orohanche of 
the hemp possess the odour of the latter; while Eydnora 
africana, used as food in South Africa by the Hottentots, grows 
on an acrid and even vesicating Euphorbia. It is evident, 
therefore, that the sap absorbed from the host plant must be 
modified by the parasite to form its own peculiar products. 
{Pharm. Journ., May 2nd, 1891.) 

The Forest Officer of Ganjam, a district where the Strychnos 
grows so plentifully, sent to one of us a specimen of a species 
of Viscum taken from these trees, which was identified as 
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V. articulatum. The sample was a small one, but it was sufficient 
to determine by analysis that the trace of alkaloid present was 
neither strychnine nor brucine. The leaves contained a pecu- 
liar tannic acid, giving a green precipitate with ferric salts, and 
a resin soluble in ether and alcohol, striking a blood-red colour 
with strong sulphuric acid. The chemical constituents of the 
leaves of the parasite were altogether different to those of the 
leaves of the Nux Vomica tree^ 


SANTALACEiE. 

SANTALUM ALBUM, I Ann, 

Fig. — BeM. FI. Sylv., t. 256 ; Haym, Arnz. Getmchs. x., 
1. \ ; Bentl. and Trim., t. 292\Bumph, Amh. H. San- 

dalwood {Eng.), Santal blano {Fr.). 

Hab. —Deccan Peninsula. The wood and essential oil. 

Vernacnlar, — Ohandan, Sufed-chandan {Hind,), Sandanak- 
kattai ( Tam,), Gandhapu-chekka ( Tel,), Chandana-mutti {Mai, ) , 
Oandhada-chekke {Can,), Chandon, Sada-chandon {Beng,), 
Ohandana, vSukhada {Gtiz,), Chandana, Gandha-che-khor 
{Mar,)* 

History, Uses, &C. — Sanskrit writers make two kinds 
of Chandana : the darker, heartwood, they call Pitachandana, or 
yellow Sandal ; and the lighter wood, Srikhanda, or white Sandal. 
Chandana is mentioned in the Nvrnkta, or writings of Yaska, the 
oldest Vedic commentary extant, said to be written not later 
than the 5th century B.O. It is also referred to in the ancient 
epic poems of the Hindus, the Ramayana and Mahabharata. 

According to the Kathiaaritsagara, it is one of the trees of the 
Buddhic paradise, and the chariot of the snn is made of its 
wood bound with gold. 

Sanskrit medical writers describe sandalwood as bitter, 
CGoUng, astringent, and useful in bilious fever and heat of body ; 
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a paste of the wood is directed to be applied externally to in- 
flammatory affections of the skin, and is a domestic remedy for all 
kinds of pains and aches. Under the name of gandh (perfume), 
it is largely used in Hindu ceremonial, being smeared upon 
idols and upon the foreheads of their worshippers. The wood 
is chiefly consumed at the cJdta or funeral pile, even comp?.ra- 
tively poor people spending as much as fifty rupees upon it. 
The Parsecs also use it at their fu: oral ceremonies. Mahometan 
medical writers, commencing with Masih and Ib Sina, call 
the wood Sandal, and follow the Hindus in distinguishing the 
dark-coloured portion from the light. The author of the 
describes it as cold and dry, cardiacal, tonic, astringent, 
alexipharmic, antaphrodisiac, a resolvent of inflammatory 
swellings, &c. He recommends an emulsion in bilious fever, on 
account of its cooling and protective in nee over the heart, 
brain, stomach, &c. As an external application a paste made with 
rosewater and camphor, or with sarcocoila and white of egg, may 
be applied to relieve headache, or to any kind of inflammatory 
swelling or skin affection. Sometimes the paste is made with the 
juices of herbs, such as purslane, nightshade, &c. Ainslie states 
that in Southern India sandalwood given with milk is regarded 
as a valuable remedy in gonorrhoea. Rumifliius (ii.,p. 42) 
m-' ittions a similar use of it at A joyna. In the Concan 
sandalwood oil with cardamoms and bamboo manna is given in 
gonorrhoea, and mixed with lime juice and camphor it is used as 
a cooling application to ruptioiis, i^c. A conserve of sandal- 
wood is also made by boiling the wood cut in small pieces in 
bangar-khdr (impure carbonate of potash) and water (4 seers 
sandal, lialf a seer bangar-khar, and 32 seers water), until it is 
quite soft. It is then preserved in a thick sju-up. Sandalwood 
was known to the Greeks from the time of Alexander. Arrian 
mentions fivXa <raya\lva among the Indian imports into Oman in 
the Persian Gulf. Oonstantinus Africanus, a physician of 
the School of Salerno, appears to have been the first to use 
it medicinally in Europe. In the Pharmacopoeia of Indm, 
Dr. Ross is stated to have subjected the wood to trial, and 
found that whilst its effects as a stimulant were very slight, its 
III.— 80 
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secondary effect was that of a sedative on the circulation. Tn 
remittent fevers in which it was administered^ it acted as a 
diaphoretic, diminishing at the same time the rapidity rather 
than the violence of the heart’s action. Dr. Henderson, of 
Glasgow, and, in France, Drs.Panas, Gubler andSimmonet, have 
directed the attention of European physicians to the valuable 
properties of the oil aa remedy for gonorrhoea, in doses of from 
30 to 40 minims three times a day, and there is now some 
demand for it in India for this purpose. 

Dr. Henderson asserts that he always found it inoffensive, even 
in strong doses ; that at the expiration of forty-eight hours com- 
plete relief is effected ; besides, it has the important qualification 
of pleasing the patient and being agreeable to the stomach ; it is 
superior to copaiba and cubebs, succeeding where the latter have 
failed, and with a delicate subject it is to be highly valued as a 
remedy uniting a real stomachic to a great specific action, 
and that, in short, during the last five years, he is indebted to 
it for a great number of successful cases. (Medical Times and 
Oaztf June 1865.) In a communication to the Paris Chirurgical 
Society, Dr. Panas (1865) equally advocated its use. Oleum 
Santali has also been prescribed in chronic catarrh of the bladder, 
where it performs the same offices as oil of turpentine, without 
its injurious effect on the kidneys and alimentary canal. In all 
cases it is best administered in the form of Midy’s Capsules, ten 
to twelve of which may be given daily at first, divided into three 
doses, each of which may be taken a quarter of an hour before 
meals ; the number of capsules taken daily may be gradually 
increased to 24) but as soon as the discharge becomes serous, the 
dose should be gradually diminished, M. C. M^hu has observed 
that after the internal administration of oil of sandalwood, a 
resinous substance is found in the urine having the odour of the 
wood, which appears to be kept in solution by phosphate of 
soda, and which has the properties of a very weak acid. This 
resinous substance can only be obtained in very small quantities 
by shaking the urine with ether ; to obtain it in larger quantity, 
an acid must be used (phosphoric or tartaric), which makes the 
ilirine turbid from separation of the resinous xnatter. If the urine 
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16 novir shaken with ether, and the ether evaporated, the resinous 
matter is obtained of a light-brown colour, and having the odour 
of sandalwood. This substance in contact with concentrated 
sulphuric acid affords the same yellow-brown and red colours as 
pure oil of sandalwood. M. Mehu has also observed that the 
pure sandal oil does not communicate a violet odour to the urine, 
as is the case when the oil is adulterated with copaiba and tur- 
pentine. {Journ^ de Pharm. et de Chim,^ Sept. 1st, 1886.) The 
fact of a resin being precipitated by acids from the urine in 
cases in which sandalwood oil has been administered, has 
therefore to be remembered in testing for albumen with nitric 
acid. 

Description.— Sandalwood logs are about a yard in length 
and 5 to 6 inches in diameter ; they are stripped of the bark 
and a portion of the sapwood. Andreas Petersen of Copen- 
hagen, who made in 1886 a very careful investigation of the 
wood, says : — ‘‘ It is very homogeneous, rather hard and pon- 
derous, although it^does not sink in water. The heart wood is 
pale reddish, with darker reddish-brown and brighter yellowish 
concentric zones, which, when examined under the microscope, 
prove to be annual rings. In the inner part of the wood they 
are sometimes very wide, measuring, for instance, as much as 
seven millimetres. Possibly, therefore, they do not correspond 
to one year’s growth, but to that of a longer period. 

The transverse section, examined by means of a lens, dis- 
plays the numerous narrow medullary rays ; the vessels are 
partly empty, partly loaded with yellow resin. In the bright 
yellowish sapwood both vessels and medullary rays are less 
distinct. The sapwood is scentless, whereas the ‘heartwood, 
especially when freshly cut, is in a high degree possessed of 
the very agreeable and remarkably persistent odour of sandal 
oil. 

** The miscroscope shows the prevailing part of the tissue of the 
wood to be made up of ligneous fibres (libriform), the thick walls 
of which are marked with small annular pits (behofte Tiipfel). 
The woody tissue is traversed by medullary rays consisting of 



236 


8ANTALA0EM 


one or two rows of somewhat irregular cells. On a transver^ 
section, the distance of the medullary rays from each other is 
very different. According to the size and position of the 
vessels, the medullary rays are somewha.: undulated. Most of 
the vessels are very large, the largest as much as 89 mkm. in 
diameter. They are very regularly distributed, either isolated, 
or in groups of two or three, very seldom more. Their walls 
are very thick, being marked with numerous annular pits, 
communicating with those of the surrounding cel]|. There is 
also to be met with in the wood, parenchymatous tissue to some 
extent, which is made up either of isolated cells or of short 
tangential or oblique rays of two to five cells ; these parenchy- 
matous layers very seldom run from one medullary ray to 
another. Crystals of oxalate of calcium are also found ; and 
in longitudinal sections they are seen to be enclosed in long 
ducts, containing each 10 — 15 cr3'stals. As to the concentric 
zones of darker and brighter tint, as mentioned above, the 
vessels of the latter zones are much smaller and less numerous 
than those of the dark ones ; tlie libriform cells likewise show 
the same difference, although less distinctl^^ Thus the dark 
zones in all probability reprer '.t the wood built up in spring. 
The vessels have an average diameter of 74 mkm., those of the 
vessels in the other rings b^ ’ g only 47 mkm. 

‘‘ The darker colour is due partly to the actual cell-walls, partly 
to the resin contained in numerous vessels. On the whole, the 
concentric markings or zones are more distinct to the naked eye 
than under the microscope. On a vertical section the medullary 
rays are seen to be built up of usually less than eighteen layers, 
each consisting of two or three rows of cells. The position of 
the medullaiy rays and pits does not allow this wood to be classed 
among the woods whi(.*li were described by Hohnel as showing 
the remarkably regu^ v arrangement of layers or series like 
stories, which he termed a ‘ stockwerk’ahnliche ’ structure. If 
these slices of the wood are boiled for some minutes with nitric 
acid (1*185), a little chlorate of potassium being added, the 
single cells are easily isolated. The libriform cells are then 
distinctly seen to exhibit the typic form alluded to above, a few 
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of them reminding one extremely of the fibres, of which the 
pinewood is made up. I have also noticed intermediate 
fibres, marked with both true annular and laterally extended 
pits (Hoftiipfel and Spalttiipfel). The vessels are short, 
somewhat obliquely truncated, and perforated with a great 
annular hole, the ends of the vessels being more or less 
pointed. 

Only the heartwood is valuable, the sapwood and branches 
being not used. I failed, in fact, in demonstrating the 
presence of oil in the sapwood, the tissue of which is nearly 
colourless, and exhibits no contents at all in its cells. In the 
heartwood, on the contrary, the cell-walls are very rich in yel- 
low colouring matter. The parenchymatous part of the wood, 
the medullary rays and numerous vessels are loaded with a 
yellow-brownish resinous matter. Thin slices, examined under 
water or glycerine, display a great many smaller and larger 
drops, soluble in alcohol and reducing osmic acid (1 part dis- 
solved in 100 parts of water) ; no doubt they are drops of essential 
oil. These drops, ffowing out of the ducts, on thin sections are 
seen most abounding along the primary membranes of the cells 
and in their pits. But if rather thick sections are treated with 
osmic acid, the woody pare 'chyme and the medulla y rays also 
assume a black colour, due to reduced osmium. If, on the con- 
trary, the sections, before being treated with osmic acid, have 
been well washed with alcohol, the just mentioned parenchyme 
is not at all or but extremely faintly blackened. The cells 
under notice contain no tannic matter, as shown by means of 
bichromate of potassium and chloride of iron, the reduction of 
the osmic acid is consequently not due to tannic matter. Small 
pieces of the heartwood were further treated for some days with 
a solution of osmic acid, then extracted by means of alcohol and 
dried. When sections were made from these pieces, I ascertained 
that nearly all the parenchymatous parts had assumed a black 
colour. Sometimes also the libriform cells contain a small 
amount of oil, but the experiments just mentioned prove the 
parenchymatous tissue of the wood to he the principal seat of the 
essential oil. When treated with a mixture of equal parts of 
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glyoeiine and solution of potash (5 per cent), oil Atops ate alsd 
distinctly deen in the parenchyme. I ascertained that 
there is no corky membrane in the walls of these cells, like 
that occurring in many other cases. From a physiological 
point of view, the absence of corky walls of the cells of 
the heartwood might be expected.” {Pharm, Journ. (3), 
xvi., 757.) 


Chemical composition. — The wood treated with boiling alcohol 
yields about 7 per cent, of a blackish extract, from which a 
tannate is precipitated by alcoholic solution of acetate of lead. 
Decomposed by sulphuretted h3'drogen, the tannate yields a 
tannic acid having but little colour, and striking a greenish 
hue with a ferric salt. The extract also contains a dark resin. 
(Pharmacographia,) The most interesting constituent of sandal- 
wood is the fragrant essential oil. It is a j^ellowish, remark- 
ably thick liquid, having a high specific gravity (usually more 
than 0*960); and is a mixture of hydrocarbons and oxygenated 
oils, boiling at a verj^ high temperature. The specific gravity 
of a pure sample of oil distilled at Hunsur from the roots was 
0*9745 at 15® o. M. Chapoteaut {Bull. Soc, C/iim., xxxiv., 
303) has shown that it is composed of two oils, one boiling 
at 300® and the other at 310°, and that the composition of 
the oil boiling at 300° is and of the oil boiling 

at 310® This chemist has been able to obtain 

with the latter oil a series of ethers under the influence 
of the different acids he brought to act upon it, and has 
announced the important fact that the oil is an 

alcohol, the aldehyde of which is the oil Phosphoric 

anhydride absorbs water from both, converting them into 
hydrocarbons of the formulae and respectively. 

By the Indian process only 2*5 per cent, of oil is obtained from 
the wood, but the powerful apparatus of Messrs. Schimmel & Oo. 
of Leipzig affords as much as 5 per cent. 

Collection and Commerce. — Mr. C. E. M. Russell, Superinten- 
dent of Forests in Mysore, in a Report upon sandalwood ( 1889), 
efty« Sandalwood is the most important source of Forest 
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f^yentie in Mysore. It is a monopoly of the Mysore CloTmiment, 
and, except by Government Agency, no sandal tree can be 
uprooted or cut down even upon land which is private property* 
The only exceptions are the Jahgirdar of Yelandur and the 
Guru of the Sringeri Matt, who are permitted to cut and dispose 
of the sandalwood of their own Jahgirs. The tree is plentiful in 
the Mysore country, and occurs also, but in far less quantities, 
in those portions of the Madras territory which border upon 
Mysore ; for practical purposes, however, Mysore may be 
said to almost hold the monopoly of the sandal supply. It is a 
somewhat delicate tree, is killed outright by fire, is very im- 
patient of injuries to the roots and bark, and requires shade 
and protection while young. The value of the wood is depen- 
dent upon a volatile oil which is contained in the heartwood 
only, and in order that this oil may be developed in the highest 
possible degree, it is necessary that the growth of the tree 
should be slow, consequently sandalwood grown in arid 
situations on poor stony soil is, though small, of far more value 
than is that produc ed by large well-grown trees growing in 
moist situations and in richer soil. The maturation period of 
the sandal tree is variously stated at from 40 to 60 years. 
Sandalwood is not eaten by w^hite ants, and its contained oil 
preserves it from decay in a remarkable degree, of which the 
present collection of old sandal roots left in the ground for 
many years past is a conclusive proof. In former times it was 
the custom not to uproot, but to fell, sandal trees, whereas for 
many years past the trees have been uprooted, and the roots, 
which contain a higher percentage of oil than the wood, are in 
great demand and command high prices. 

‘‘Even in periods of depression of the sandal market, a fair 
demand for roots has always been noticeable. The method of 
preparation is as follows : — 

“ The trees having been uprooted are roughly deprived of bark 
and of some of the sapwood on the spot, and are then carted 
into the nearest of the sandal Eothis, of which nine exist in the 
Mysore Province. 



240 8ANTALACBM. 


** The distribution of the various sandal Kothis and their 
names are ; — 


District. 

Number of Kothis. 

Names. 

Mysore 

2 

Hunsur and Seringapatam . 

Bangalore 

1 

Bangalore. 

Shimoga 

4 

Shimoga, 

Tirthahalli, 

Anantapur, and 

Shikarpur. 

Hassan * 

1 

Hassan. 

Kadur 

1 

Chikmagalur. 


** On arrival at the Kothis, the trunks are sawn off above the 
roots, cut into lengths, all the white wood removed, the billets 
adzed and subsequently planed and smoothed, the roots adzed 
and freed of all adhering bark, mud, and white wood, and the 
various products— billets, chips, small pieces, hollow wood, saw 
powder, &c. — collected and classified according to the classes 
represented by the specimens forming the sandal trophy. 
About the months of November and December auction-sales of 
the various classes are held in all the Kothis of the Province, 
and are so arranged, as regards the dates fixed for holding the 
same, that purchasers may, if they choose, attend the sales in 
Shimoga, Kadur and Hassan, and yet be in time for those in 
Mysore and in Bangalore. 
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** Range and Yield of, and Revenue derived frorn^ Sandalwood . — 
The range, yield of wood, and the revenue derived therefrom 
can conveniently be shown in tabular form. The statements 
below contain the figures for 6 years : — 
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Average Summary calculated on the 6 yeare. 


District. 

CoHection. 

Sold. 

Revenne. 

Average rate 
per tern sold. 


Tons. 

Tons. 

Rs. 


Shimoga District 

1 660| 

666 

2,17,465 

326} 

Mysore do. 

470} 

463 

1,36,171 

294 

Hassan do. 

222} 

215 

73,862 

343} 

Bangalore -do. 

1211 

125 

38,180 

305} 

Kadur do 

144} 

126 

40,178 

319 


Years. 

Collection. 

Sold. 

Revenue. 

Avemge rate 
i per ton sold 


Tons. 

1,9m 

To»«5. 

l,434f 

Rs. 

4,70,966 

328: 

1883-84 

1.4% 

1,456 

4,36,739 

300 

1884-85 

1,6231 

l,043f 

3,19,713 

306i 

1885—86 

1,011 

1,563 

5,14,862 

329 1 

1886—87 

1,384J 

1,809} 

6,10,412 

337i 

1887—88 

2,3651 

2,261 

6,82,445 

302 


9,716J 

9,568J 

30,35,137 

317 


“ Thus, the revenue from sandalwood in 1887-88 amounted- to 
no less than Rs. 6,82,445, while the average revenue for the 
€ years reaches Rs. 5,05,856. 

There is but a slight variation between the prices obtained 
for the various classes of sandal at the sales held in the various 
Kothis of the Province, so the prices obtained last year in the 
Mysore District, though somewhat lower than those obtained in 
certain other Districts, will afford a fair idea of the value of 
the different classes. 
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Bates obtained in auction in tbe Mysore Distrietin December 

1887:— . 


Bs. per ton. 

1st class (selected logs) 614 

2nd class (do). 496 

3rd class (do) 486 

4th class (do). 487 

6th. class (logs) 471 

Boots 383 

Jajpokal (ordinary commercial) 352 

Bagaradad (do. inferior) 372 

Powder 322 

Ain Bagar (inferior wood) 311 

Ain Chilta (cpramon chips) 187 

Hutri Chilta (coarse do.) 168 

Basola Bukiii (adzed do.) 47 

Milva Chips (mixed do.) 85 


‘‘The yield of sandalwood from the Mysore Province is cap- 
able of expansion. Until recently little attention was paid to 
artificial reproduction and the encouragement and artificial 
enhancement of natural reproduction, the supply being obtained 
solel}’’ from natural gix)wth. Now, however, extensive measures, 
having for their object Sandal reproduction throughout the 
Province, are being carried out, and no practical limit to the 
possible supply of this valuable tree, beyond the necessary 
question of demand, is conceivable. 

“ Chief Markets for Sandalwood , — It will be matter for surprise 
that so valuable a wood, and one of which a single Province 
may almost be said to hold the monopoly, should be so little 
known outside India. 

“ The fact is that the trade in Mysore sandalwood has hitherto 
been confined to a ring, consisting chiefly of Muhammadan Seits, 
who either as principals or as agents of Bombay Firms, attend 
the local sales and send the sandalwood purchased by them to 
Bombay. The transit to Bombay from the coast is by sea in 
native craft. The Bailways might perhaps secure this traffic 
if they offered special rates. 
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‘'The carts that convey the sandalwood to the coast are hired 
at low rates, as they are certain of return loads of salt and other 
merchandise to Mysore. Until recently, nearly all the sandal- 
wood sold in the auctions held by the Mysore Government, went 
to Bombay, but a demand having lately arisen for sandal oil for 
medicinal purposes, some direct shipments of wood for extrac- 
tion of oil to France and German}^ and, probably, also to 
America, have been made.” 

A small quantity of sandalwood is produced in the Madras 
Presidencj", and in the Bombay districts of North Canara and 
Dharwar. The following figures show the revenue obtained 
from the wood in the Madras districts in 1889-90: — 


North Arcot Rs. 5,688 Average price, Rs. 4 per cwt. 

South Arcot „ 1,385 „ „ „ 15 „ 

Salem „ 5,679 „ „ „ ]5 „ 

North Coimbatore „ 194 „ „ „ 12 „ 

„ 5,616 „ „ „ 13 „ 


Total 18,562 


Statement of Sandalwood collected in the North Canara and 
Dharwar Dutrictn iii 1889-90 and Hold hy auction at Kumpta, 


No. 

Class of Sandalwood. 

No. of 
billets. 

Quantity. 

Bate. 

1 Amount. 




K. m. lb.* 

Rs. 

a. 

p- 

Rs. a. 

P- 

1 

1st class 

363 

18 7 20 

142 

4 

8 

2,616 2 

2 

2 

2n(l do 

i 472 

13 3 19 

140 

1 

7 

1,847 0 

9 

8 

8rd do 

436 

7 0 2 

136 

6 11 

955 8 

10 

4 

4th do 

933 

12 0 10 

138 

6 

8 

1,663 7 

5 

6 

5th do 

646 

4 0 11 

133 

0 

0 

584 9 11 

6 

6th do 

1,424 

5 0 6 

120 

0 

0 

601 4 

7 

7 

Roots 

1,056 

9 12 26 

130 

0 

0 

1,254 0 

6 

8 

Jajpokal 

53 

10 0 

114 

0 

0 

114 0 

0 

9 

Small pieces 

721 

0 10 9 

75 

0 

0 

88 11 

4 

10 

Trimmings Bags 

38 

3 7 16 

88 

0 

0 

128 6 

2 

11 

Sawdust do 

3 

0 4 17 

90 

0 

0 

20 11 

9 

12 

White wood 

673 

8 7 7 

16 

0 

0 

133 12 

9 


Total 


82 15 3 


9,907 12 

2 


* The Bombay kandy of 20 mauuda of 28 lbs. 
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In 1889-90 the total quantity of sandalwood ofEered for sale 
in Mysore was 2,384 tons, 3 owts., 63 lbs. Of this quantity only 
2 tons, 16 cwts., 105 Ibst, were placed in the first class. The total 
revenue yielded was Es. 8,82,031. 

The quantities sold at the different Kothis were — Hunsur 
Kothi, 673 tons, 13 cwts., 58 lbs. ; Seringapatam Eothi, 439 
tons, 11 cwts., 28 lbs.; Hassan Kothi, 180 tons, 9 cwts., 28 lbs.; 
Chikmangalur Kothi, 132 tons, 14 cwts., 70 lbs.; Jirthahalli 
Kothi, 233 tons, 13 cwts., 48 lbs.; Shimoga Kothi, 471 tons, 14 
cwts., 6 lbs.; Shikapur Kothi, 252 tons, 7 cwts, 49 lbs. Of the 
673 tons, 13 cwts., 58 lbs. offered for sale at Hunsur Kothi^ 
only 148 tons, 4 cwts., 28 lbs., consisted of logs, which were 
classified as follows: — 



Tons. 

cwts. 

lbs. 

Price given. 

1st class 

. * • 

10 

28 

Es. GOl per ton. 

2nd „ 

6 

5 

84 

„ 596 „ 

3rd „ 

60 

4 

84 

„ 575 to 582 per ton. 

4th „ 

21 

3 

56 

,, 570 to 574 ,, 

5th „ 

0 

' ... 

... 

,, 554 ,, 


The roots fetched prices ranging from Es. 416 to Es. 449, the 
sawdust Es. 420, and the chips and triimnings from Es. 70-8 to 
Es. 301. 


Sandalwood oil . — The Mysore Government has long had 
establishments for extracting the oil, which is sold at the 
annual auction along with the wood, and chiefly bought up for 
exportation to China and Arabia. It is procured from the wood 
by distillation, the roots yielding the largest quantity and 
finest quality of oil. The body of the still is a large globular clay 
pot with a circular mouth, and is about 2^ feet deep by 6^ in 
circumference at the bilge. No capital is used, but the mouth 
of the still, when charged, is closed with a clay lid having a small 
hole in its centre, through which a bent copper tube about 5i 
feet long is passed for the escape of the vapour. The lower end 
of the tube is conveyed inside a copper receiver, placed in a large 
por'^us vessel containing cold water. When preparing the san- 
dal for distillation, the white or sap wood is rejected, and the 
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lieartwood is cat into small cUpSi and distillation is slowly 
oatii^ on for ten days and nights, by which time the whole of 
the oil is extracted. As the water from time to time gets low in 
the still, fresh supplies are added from the heated contents of 
the refrigerator. The quantity of oil pelded by wood of good 
quality is at the rate of 10 ozs. per maund, or 2*6 per cent. 
It is transparent and of a pale yellow colour, and has a resinous 
taste and sweet peculiar smell, which is best appreciated by 
rubbing a few drops of the oil on the warm hand. Its specific 
gravity is about 0*980. [Bidie,) The average price in India is 
about B/S. 8 per lb. 

From Mr. BusselVs report we learn that recently Messrs. F. 
Smith, of Bangalore, and W. F. Petrie Ilay, of Hunsur, have, 
with permission, been making experimental distillations. Their 
samples were clear and good, but it has been brought to notice 
that the use of iced-strainers would be necessary to prevent the 
oil becoming thick or cloudy when exported to colder regions. 

Fake Sandahcoods of Eastern Commerce , — The wood of 
Santalum Preissii (South Australian sandalwood) is dark- 
brown in colour, with unusually close tenacious texture, and 
extraordinarily hard and heavy. It is much sought for in 
China, where the oil is used for medicinal purposes and to 
perfume soaps. Messrs. Schiiiimel A Co. distilled 7o kilos of 
the wood and obtained 3 kilos, 800 grams, of oil. The w^ood, 
therefore, is one of tbe richest sandalwoods for oil. In many 
respects the latter is characteristic^ and interesting; it is 
viscid, of a cherry- red colour, and specifically heavier than 
water. At 15° C. its sp. gr. is 1*022. Ihe oil possesses the 
property of solidifying at medium temperatures and separating 
acicular crystals, so that in the process of distillation the 
cooling must be very carefully eficcted, otherwise the con- 
densing tubes become blocked. This phenomenon occurs espe- 
cially in the medium fractions of the oil. The rasped wood has 
an agreeable balsamic odour with a suggestion of rose oil which 
is not perceptible in the normal oil. By separating the oil into 
a number of fractions, the rose odour can be recognised in some 
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of the middle fractions. ( Berichte Don Schimmel 8f Oo., 1891.) 
The wood of Santalum cignorum (West AnateaUaa aan- 
dalwood) has a sharp odour which distinguishes it from tirtie 
sandalwood. The oil, which has the same peculiarity, has a sp. 
gr. of 0*953, rotation +6® 20. 

African Sandalwood (botanical origin unknown) is 
reddish-brown in colour, and very hard and close. Distilled 
with water it yields 3 per cent, of a ruby-red oil having the 
consistence of true sandalwood oil. Its sp. gr. at 15® 0. is 
0*969. The odour resembles that of West Indian sandal oil. 
[Berichto von Schimmol (7o., 1891.) This wood is largely 
imported into Bombay ; a sample kindly supplied by Messrs. 
Rchimmel & Co. was found to agree exactly with that sold in 
the bazaar. It is used in India as a cheap substitute for true 
sandalwood. 


EUPHOEBIACE.^:. 

EUPHORBIA PILULIFERA, Linn. 

Fig. — Jacq. Icon., f. 478 ; T/iCS. 7jcyl., ft. 104 — 105, 

/-I. 

Hab. — Throughout the hotter jxirts of India. The herb. 

Vernacular . — Dudhi Bara-kerii (Bcng.), Goverdhan, 

Mothidudhi, Nayeti {Mar.), Dudheli [Guz.), Amumpatehai-arissi 
{Tam.), Bidari, Naiiabala {Tel.\, Gentikasa, Barusu {Can.). 

History, Uses, &C. — This plant is not mentioned by 
Hindu medical writers, nor does there appear to be any Sanskrit 
name for it. It is known, however, as a popular remedy for 
worms, bowel complaints, cough and gonorrhoea, and as a local 
application for the cure of ringworm, the Marathi name Nayeti 
signifies ringworm. Ainslie (ii., 99) remarks: — “If we may 
believe Piso {De Med. Brazil), and Barham (p.l80), it possesses 
most extraordinary qualities, such as a few drops of the juice 



of it killing serpents; its efficacy in Tenereal complaints and 
dry bellyache; and its being an witidote to poisons/* 

Recent investigation has, however, thrown more light upon 
the properties of the plant. Marsset has discovered that it kills 
small animals by paralysing the respiration and the heart, 
through its direct action on the respiratory and cardiac centres. 
The active principle is eliminated by the liver, for in all the 
animals which died during the experiments the gall-bladder 
was found to be distended with bile. He has published 
excellent results obtained with it in the dyspnoea of asthma, 
emphysema and bronchitis, these good results depending upon 
a particular modification of the functions of the piicumogastric. 
{Contrih, a Vetude hot, phys. et thcmp, de VEuphorh, pU, 
Paris, 1884.) Tison and Beauinetz obtained very satisfactory 
results from it in dyspnoea of cardiac origin. It appears to act 
beneficially upon spasmodic dyspiuea, from whatever cause 
arising, and it unquestionably is a remedy of great power and 
promise. (WhitJa,) Its action is not cumulative. The active 
principle being soluble in water and dilute alcohol, an abundant 
watery vehicle should therefore be employc^d. An extract made 
with water or weak spirit keeps well. In decoction, 1 oz. of the 
fresh plant or oz. of the dried plant may be used with 2 quarts 
of water, and be reduced by simmering to one quart ; the addition 
of to 2 ozs. of alcohol will prevent it from spoiling in a cold 
climate, but in India the decoction should be made fresh every 
2 days. The extract may be given in 1 gram doses, dissolved in 
syrup or water ; it should not be prescribed in pill, on account of 
its irritant action on the gastric mucous membrane. The decoc- 
tion is given in doses of a wine-glassful three or four times a 
day ; both preparations are best given after meals or immediately 
before them. Attention has been redirected to this drug, as of 
value in the treatment of hay asthma and corj^za, by Dr. Rose- 
crans Workman (Therap, Gaz,, July 15, 1890), who states that 
in thirteen cases of hay asthma, prompt relief was obtained in 
nine, in one of the other cases partial relief was obtained, and 
in the remaining three cases the results were negative. The 
fluid extract was administered in doses of 30 to 60 minima everv 
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lour hours. In nearly all the above cases iodide ol potassium 
and arsenic had been previously used. In nine cases of coryzaj 
good results were obtained in six, the sneezing and .rhinal 
flow ceasing or diminishing within thirty-six hours after the 
administration of the drug was begun. The doses were repeated 
every three or four hours. In five cases of asthma of frequent 
recurrence and long standing, marked relief was experienced 
in one case : the dyspnoea soon disappeared and the attacks 
were always shortened. In the other four cases no good eflects 
were obtained. 

Description. — Annual, hairy, obliquely-erect, with the 
apices recurved; leaves opposite, obliquely-oblong, serrulate; 
flowers small, numerous, in globular, axillary, shortly-peduncled 
clusters ; seeds ovoid. The acute leaves, hispid hairiness, and 
small fruit render this species easily recognizable. 

Chemical compositmi. — The plant has been 'xamined by J. H. 
Bunting {Amer. Jovrn, Pharm,^ 1888, 552), whose analysis 

shows the presence of tho following constituents : wax, caout- 
chouc, chlorophyll, resin, tannin, sugar, mucilage, carbo- 
hydrates, albuminoids, calcium oxalate, and other salts. 

Nothing is known of the active principle beyond the facts 
that it is soluble in water and weak spirit, and insoluble in 
alcohol of 90®, ether, chloroform, bisulphide of carbon and oil of 
turpentine ; it is supposed to be a gum-resin. The wateiy 
solution on evaporation to dryness leaves a deep reddish-brown 
substance, having a vitreous fracture, hardly any taste and a 
strawberry odour, (fiavdet et Egasse^ Form, des Nouv, RemedeSy 
Paris, 1886.) 

EUPHORBIA THYMIFOLIA, Bwrm. 

Fig.—Bwrw. Thes. ZeyLy t, 105, /. 2 ; Rheedey SorU 
Mahx.y t, 33. 

* Hab. Throughout India and Ceylon,, Central Asia, and all 

hot countries, except Australia# 

111.-32 
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Vernacular. — Chhoti-dudlii, Nigdchfini {Hind.)y Bakta-keru^ 
Dudhiya (Beng.), Okin-amam-patcliai-arissi, Sittrapalfidi(jram.), 
Bidari-n^na-biyyam (TeL), Dikti-dudhi^ Lahan-nayeti (Mar*), 
Dodliuk, Haz^rdana {Punj\). 

History, Uses, &C. — This plant is not mentioned in 
the standard Sanskrit medical works, but, along with the allied 
species E. gramilata. Forsk., E. microphylla, Heyne, and 
E. Clarkeanay Hook/., which the natives do not distinguish from 
it, it is used medicinally in most parts of India and the East. 
The author of the Khulasat-eUtajarih states that it is a small 
milky prostrate plant with slender reddish stems, and opposite 
leaves about the size of a split lentil seed, very common about 
Merv in sandy ground. It is hot and dry in the first of the 
third degree ; the expressed juice or powdered plant with wine 
is given as a remedy for the bites of venomous reptiles, and is 
applied externally to the bitten part ; with milk it acts as a 
purgative and expels all noxious humors from the body. Accord- 
ing to Ainslie, the Sanskrit name is Rakta-vindu-chhada, which 
would imply that it is a remedy for Bakta-vindu, ‘‘gonorrhoea 
with sanious discharge/^ He remarks : — “The very small leaves 
and seeds of this low-growing annual plant, which, in their 
dried state, are slightly aromatic and a little astringent, are 
given by the Tamool doctors, in worm cases, and in certain 
bowel affections of children ; they are commonly administered 
in the form of powder, and in buttermilk, to the quantity of 
one pagoda and a quarter weight in the course of the day on an 
empty stomach. The leaves when carefully dried smell some- 
thing like tea/^ (Mat. Ind., ii., 75.) Irvine states that it is used 
as a stimulant and laxative in Northern India. In the Concan 
the juice is used to cure ringworm, and mixed with chloride of 
ammonium for the cure of dandriff. O’Shaughnessy says that 
the juice is a violent purgative, and that the fresh plant is, by 
the Arabs, applied to wounds. In the Diet. Boon, Prod, of 
India, it is stated, on the authority of the Rev. A, Campbell, 
that the Santals use the root of this pitot, which they call 
Naiiha-pusi-toa, as a remedy for amenortheea. 
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Description. — A mucli branched annual prostrate plants 
more or less hispidly pubescent, leaves opposite, ^ to J inch,, 
petioled, obliquely-oblong, obtuse, crenulate, glabrous or pubes- 
cent beneath, stipules elongate, involucres subsolitary, very 
minute, axillary, especially in the crowded termiinal branchlets,. 
lobes short ciliate, glands very minute, stipitate ; capsules erect,, 
obtusely keeled, pubescent ; seeds with 5 to d shallow transverse* 
furrows. 

Chemical composition , — An alcoholic extract of the whole* 
plant was mixed with water acidulated with sulphuric acid, and 
successively agitated with petroleum ether and ether, and then 
reagitated with ether from the solution rendered alkaline with 
sodic carbonate. The petroleum ether extract contained a 
large amount of colouring matter ; it had a very faint bitter 
taste ; on -standing, dark, and what appeared to be crystalline, 
points separated, but which, on microscopic examination, were 
destitute of regular structure. Euphorbon was specially 
sought for, but we arrived at no definite conclusion relative to* 
its presence. ^ 

The acid ether extract was of a greenish colour, and partly 
soluble in water, the solution giving a greenish coloration with 
ferric chloride, and precipitating gelatine, but giving no 
reaction with cyanide of potassium. 

After washing off by cold alcohol the extractive adhering 
to the sides of the capsule, and which was insoluble in water, 
a sulphur-yellow deposit was left, which, on microscopic 
examination, consisted of very minute needles. This principle 
was present in only minute traces, and was soluble even 
in warm alcohol with difficulty ; it gave the reactions of 
quercitrin. 

The aqueous original acid solution, before the addition of 
sodic carbonate, was of a bright claret colour ; on the addition 
of the alkali sage-green flocks separated, the addition of acida 
causing solution, and reproducing the original claret-colonred 
solution ; hut after standing, the flocks beoame insoluhle in jscids, 
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and only a faintly yellowish-red tint was produced by their 
addition. 

The alkaline ether extract contained an alkaloidal principle 
which crystallized in fine colourless feathery crystals ; it 
possessed no bitter taste. With Frohde^s reagent in the cold 
a very faint-yellow tint*was produced, which was changed to 
greenish on gently warming. Concentrated nitric acid gave a 
yellowish tint. Sulphuric acid and potassium bichromate no 
colour reaction. 

EUPHORBIA TIRUCALLI, Linn. 

Fig, — Eheede, Sort. Mai. ii., t. 44. Milk-bush (Eng.)^ 
Euphorbe antiven^rien (Fr.). 

Hab. — Africa. Cultivated in India and the East. The 
juice and bark. 

Vernacular. — Bar-ki-thohar, Bar-ki-sehund {Hind.), Kdda- 
nivali (Mar.)^ Netrio-thora, Thora-danadalio (Ouz.), Kalli- 
kombu {Tam.)y Kada-jemudu (Tel.), Bonta-kalli, KMa-nevali 
(Gan.), Tiru-kalli (Mai ), Lanka-sij (Beng.). 

History, Uses, &C — This shrub has been introduced 
into the East from Africa, and is much used for making fences 
round cultivated fields, as cattle will not break through it 
owing to the acrid nature of the milky juice. The earliest notice 
of E. Timoalli that we know of is in the Kamus, which was 
written about the middle of the 14th century; it is there called 
(dihan), the name by which it is still known in Arabia 
(Forskahl), and is described as a noxious plant, used to poison 
wild beasts. The plant is not mentioned in the Kighantas, 
but the juice is in general use among the natives of India as a 
purgative, and, applied locally, as a counter-irritant. Rheede 
states that a decoction of the root is given in certain cases of 
colic, and that the milky juice mixed with melted butter is 
prescribed as a purge. It is the Osaifraga lactea of Rumphius, 
who says that the bark is applied in Java to fractures. Accord* 
in^ to Horsfield, the Javanese, who call it Kayoo-oorb, also use 
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it as a vesicant. Virey {HisL Nat,, p. 299) says :•!— II gu^rit tres 
bien TafEection ven^rienne ; il est anssi purgatif et vomitif/’ 
Loureiro notices its caustic nature: ‘‘Occulos si tangat ex- 
caecat/^ [Aimlie, Mat, Ind,, ii., 133 and 425.) In the Concan 
1 to 4 drops of the milky juice are given with treacle or the 
flour of Cicer arktinum as a purge, and the charcoal, which is 
very light, is used in making pastilles. Dr. G. Y. Hunter 
speaks of the juice as a good appKcation in neuralgia. In Goa 
it is used for poisoning fish. 

Description. — A shrub or small tree, 15 — 20 feet, with 
numerous slender branches, smooth, and of a bright- green colour, 
having a few, most minute leaves at the extremities, which soon 
fall off ; as the plant grows older, the stalks become stronger, and 
at length woody and of a brown colour. The wood of old trees 
is white, close-grained and strong ; it produces a good charcoal 
for gunpowder and other purposes. 

Chemical composition, — See next article, 

EUPHORBIA NERIIFOLIA, TAnn^ 

Fig, — DC, Plant, Orasses, n., t, 46 ; Rnmph. Herb, Amb. iv,, 
t. 40. 

Hab. — Deccan Peninsula, Beluchistan, Malay Islands. 
Cultivated elsewhere. The juice and root. 

Vernacular, — Sehund, Thohar [Hind,), Mansa-sij, Pdta-sij 
(Beng,), Nevadunga; Mingut (Mar.), Thohar-kantaro (Ouz,), 
Ilaik-kalli (Tam,), Aku-jemudu (Tel,), Yale-kalli (Can,)y Elak- 
kalli (Mai,), 

EUPHORBIA ANTIQUORUM, I^inn, 

"Fig.^Wight Ic., t. 897 ; Bheede, Sort. Mai. ii., t. 42. 

Hab. Throughout the hotter parts of India and Ceylon. 

The juice and root. 

J^ernacular.-—TidhsiT&.‘Beh.x>jai {Sind.), Tekfita-sij {Beng.), 
Tridh^ri-neyadunga, Nara-seja (Jfar.),Shadhurak-kalli {Tam.), 
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Bomma-jemudu (TeL), Mudu-mula-kalli {Can-), Katak-kalli 
{MaL), Tandhari-tkohar (Gfuz.). 

History, Uses, &C.— These two plants are included 
under the Sanskrit names of Snuhi, Sehunda, Vajra, Vajra-tundi, 
Vajra-dantaka, Gandira and Maha-taru, and are supposed to- 
ward off lightning strokes, on which account they are sometimes 
cultivated in pots placed on exposed positions in Hindu houses. 
They are sacred to Mansd, the goddess of serpents. In some 
parts of India, in July and August, on Tuesdays and Thurs- 
days, the natives approach the trees with offerings of rice, 
milk, and sugar, praying to be delivered from snake-bites. 
They also employ the root mixed with black pepper as a 
medicine for the cure of snake-bites internally and externally. 
Dutt informs us that in Bengal, on the fifth day after the full 
moon of the month Srawan, E. neriifolia is planted in the court- 
yard of Hindu houses and worshipped. 

In Western India there is a curious custom among the Con- 
cani Brahmins in connection with this plant. At the time of 
the Dewali they cut a portion of the stem, hollow it out, and 
fill it with oil, in which they place a wick. The little lamp 
thus formed is lighted and carried from house to house with 
the object of depositing it un extinguished in the house of 
some friend or acquaintance, saying at the same time, “ A son- 
in-law for you,’’ that is, wishing them good fortune (Neva- 
dunga) • The people of the house pretend not to want it, and 
try to extinguish the light by throwing water at it. These 
lamps are also placed upon little heaps of cowdung and 
worshipped. 

In the Nighantas the plants are described as purgative, pun- 
gent, digestive, bitter and heavy, and are said to be useful in 
constipation, flatulent distention, tumours, swellings, abdominal 
enlargements, rheumatism, spleen, leprosy, mania and 
jaundice. 

They abound in an acrid milky juice, which is a popular 
application to warts and other cutaneous affections. The 
ni^Ve doctors purify arsenious acid by packing it in a hole 
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hiade in a piece of the stem, closing the hole and exposing 
the stem to the action of fire until it is charred. The milky 
juice of ]S, neriifolia is usually administered internally by 
soaking other purgatives and aromatics in it, so that by 
absorption of the juice their purgative properties become 
increased. A similar method is adopted when the juice 
is applied externally, a tent or issue pea being prepared with 
some finely powdered drug and steeped in it. Ainslie tells us 
that the native practitioners prescribe the juice as a purge and 
deobstruent, in those visceral obstructions and dropsical affec- 
tions which are consequent of long-continued intermittent 
fever, the quantity given for a dose being about i of a pagoda 
weight (20 grs.). Externally, mixed with margosa oil, it is 
applied to limbs which have become contracted from rheuma- 
tism. [Mat, Ind ,No\. II., p. 97.) In Bombay the root is mixed 
with country liquor to make it more intoxicating, and the juice 
is used to kill maggots in wounds, and is dropped into the ear 
to cure earache, a practice common to many parts of India. 
In the Concan the stem is roasted in ashes, and the expressed 
juice, with honey and borax, given in small doses to promote 
the expectoration of phlegm ; sometimes the juice of AduUa 
is added. For asthma, Mndar flowers, Aghada root, and Gokaran 
root are steeped in the juice, powdered and given with honey 
and chebulic myrobalans. Dose about 4 grains. The author of 
the Makhzan-el-Achviya, under the name of Zakum (Euphorbia), 
describes four Indian species, which are probably E, antiquorum, 
E. neriifolia, E, NiimUa and E, Tirucalli. The milky juice of 
the first, he says, is mixed with the flour of Cicer arietinum, 
roasted, and administered in pills as a remedy for gonorrhoea. 
It has a strong purgative action. The juice of the second and 
third species is heated and dropped into the ear for the cure of 
earache ; heated with salt it is given as a remedy in whooping 
cough, asthma, dropsy, leprosy, enlarged spleen, dyspepsia, 
jaundice, flatulence, colic, calculus, tumours, &c. The fourth 
species yields a milky juice, having similar properties. Spren- 
gel identifies E. neriifolia with the A (Mahudaneh) of Ibn 
Sina, also called Hab-el-muluk, a purgative seed of a reddish 
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brown colour and like a vetch.* The author of the jocosely 
remarks that the name should be ftnd says: — 

/il i^ls ««it is sufficient as a 

purgative without the assistance of any other drug.’’ Ibn Sina 
describes Mahudaneh as tricoccous and like a large filbert ; he 
says, the name of the plant is Shibab. It cannot be nerUfolia^ 
which has seeds no larger than a grain of mustard. In the 
Diet, of Econ, Prod.^ published by the Government of India, it is 
stated, on the authority of Dr. J. H. Thornton, that the juice of 
E. antiquorum mixed with burnt borax and common salt is used 
as an application to painful joints and swellings. Dr. Thornton 
says: — “The fresh milky juice is a direct irritant both when 
taken internally and applied externally. Taken in very small 
quantities, it is a drastic purgative.” JS, trigona, Haworth, 
the Kattimandu or “knife medicine” of the Telugus, so named 
because it is used for fixing knife blades in their handles, and 
E, Nimlia, Ham., have similar properties. 

Description. — E. neriifolia is a small, fleshy, glabrous tree 
or shrub, branches jointed, cylindric or obscurely 6-angled, with 
short, sharp stipular thorns arising from thick tubercles ; leaves 
deciduous, fleshy, obovate oblong or obovate-acute ; involucres in 
small, stout, dichotomous, short-peduncled cymes from the 
sinuses, hemispheric, smooth, styles connate high up, undivided, 
cocci compressed, glabrous ; the fruit is tricoccous, but so deeply 
divided that it has the appearance of three radiating slender 
follicles. The seed is about the size and shape of a grain of 
mustard, and of a greyish-brown colour. 

E, antiquorum is an erect, fleshy, glabrous tree or shrub, 
branches terete or obscurely 3 — 6 angled, branchlets with 3 — 5 
thick sinuate wings, and a pair of sharp stipular thorns in the 
sinuses ; leaves few and small, from the sides of the wings, 
fleshy, obovate oblong, tip rounded ; involucres 3-nate, 
forming short-peduncled cymes in the sinuses, styles free, 
2-lobed, cocci compressed, glabrous. 

E, Nimlia and E. trigona are very similar shrubs. 

* Hab-el-muldk is the teed of Croton Tiglium, 
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Chemical composition, — Henke {Archiv, d, Pharm,, Vol. 224 
{1886), 729 — 759) has ascertained that the dried juice of Katti- 
mandu (E, Nimlia) contains 35 per cent, of Euphorbon, 25*40 
per cent, of resin soluble in ether, 13*70 of resin insoluble in 
ether, 1*50 per cent, of caoutchouc, and the other constituents of 
commercial gum euphorhmm. The dried juice of E. Tirucalli 
was also found to be of a similar nature, and to contain 4 per 
cent, of caoutchouc. Henke examined the juice of sixteen 
species of Euphorbia and ascertained that they all contain 
euphorbon, so that we may fairly suppose it, as well as an acid 
resin, malate of calcium, and caoutchouc, to be a constant 
constituent of the milky juice of all the plants belonging to the 
genus. {See next article.) 

EUPHORBIA RESINIFERA, Berg, 

Fig. — Jackson^ Account of Morocco, t, 6 ; Berg, et Sch,, t, 34 d, 
f, M — X ; Bentl, and Trim, 240. 

Hab. — Morocco. The dried juice (Gum Euphorbium). 

jf 

Vernacular, — Farbiyun, Afarbiyun, Farfiyun [Lid, Bazars), 

History, Uses, &C. — Euphorbium was known to the 
ancients. Dioscorides and Pliny both describe its collection on 
Mount Atlas in Africa, and notice its extreme acridity. Accord- 
ing to the latter writer, the drug received its name in honour 
of Euphorbus, Physician to Juba II., King of Mauritania. 
This monarch, who, after a long reign, died about A.D. 18, 
was distinguished for his literary attainments, and was the 
author of several books, which included treatises on opium and 
euphorbium. The latter work was apparently extant in the 
time of Pliny. 

Euphorbium is mentioned by numerous other early writers 
on medicine, as Rufus Ephesius, who probably flourished 
during the reign of Trajan, by Galen in the 2nd century, and 
by Vindicianus and Oribasius in the 4th. -®tius and Paulus 
-ffigineta, who lived respectively in the 6th and 7th centuries, 
were likewise acquainted with it; and it was also known to the 
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Arabian school of medicine. In describing the route from 
Aghmat to Fez, El-Bekri of Granada, in 1068, mentioned the 
numerous plants of El-Farhiyiin growing in the country of the 
Beni Ouareth, a tribe of the Sanhadja. {Phannamgraphia.) 
Ibn Sina notices the drug under the name of Farbiyun; Haji 
Zein states that it is called Farbiyun, A farbiyun, Farfiyun 
and Tdkdb, and that the men who collect it have to tic up their 
faces to prevent the dust entering their mouths, as it would 
cause all their teeth to fall out. He says that as soon as it is 
collected, it is mixed with husked beans to preserve its strength, 
and that when fresh it is of a yellow colour, translucent, and 
easily soluble in olive oil ; when old it turns reddish-yellow, the 
odour is acrid. As regards its medicinal properties, he states 
that it is a useful application in sciatica, palsy, colic, lumbago, 
and removes phlegmatic humors from the joints and limbs; 
internally administered it acts as a purgative of bile and phlegm. 
However used, it should always be diluted with such substances 
as oil of roses (fatty extract), bdellium, extract of liquorice, 
tragacanth or gum arabic ; the dose is from one carat to one dang. 
When given internally to women, it causes abortion, but a pessary 
containing one grain of euphorbiiim causes the mouth of the 
uterus to contract and prevents abortion. Mixed with honey it 
is used in purulent ophthalmia. Three dirhams is a fatal dose, 
causing ulceration of the stomach and intestines ; the antidotes 
for it are sour milk, the juice of sour pomegranates, and cam- 
phor. 

The author of the Tukfat-el-muminin gives almost a literal 
translation of what Dioscorides says about cuphorbium, and 
reproduces a great part of Haji Zein^s account of it; he men- 
tions its use as a snuflP, when diluted with beet juice, in certain 
afEections of the brain, as a dusting powder to remove proud flesh, 
and as an enema in obstructed menses. In modern medicine, 
cuphorbium is never given internally, but it is still sometimes 
employed as an errhine, after having been largely diluted with 
some inert powder, in amaurosis, deafness, and other chronic 
brain diseases. Its use as a counter-irritant is now almost 
entirely confined to veterinary practice. 
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Description. — The drug consists of irregular pieces, 
seldom more than an inch across and mostly smaller, of a dull 
yellow or brown waxy-looking substance, among which por- 
tions of the angular spiny stem of the plant may be met with* 
The substance is brittle and translucent, and has a somewhat 
aromatic odour; it is extremely acrid, and the dust is 
powerfully irritant if inhaled. 

Chemical composition. — An analysis of selected fragments free 
from extraneous matter by Fliickiger { VierteJjahresschrift fur 
prakt. Phann.y xvii. (18G8), 82 — 102) shows the composition of 


the drug to be as follows : — 

Amorphous resin, 38 

Euphorbon, 22 

Mucilage 18 

Malates, chiefly of calcium and sodium ...... 12 

Mineral compounds 10 


100 

The amorphous resin is readily soluble in cold 70 per cent, 
alcohol. The solution has no acid reaction, but an extremely 
burning acrid taste. By evaporating the resin with alcoholic 
potash, and neutralizing the residue with a dilute acid, a brown 
amorphous substance, the Eiiphorbic Acid of Buchheim, is 
precipitated. It is devoid of acridity, but has a bitterish taste. 
From the drug, deprived of the amorphous resin ether or petro- 
leum takes up the Euphorbon, which may be obtained in colour- 
less, although not very distinct, crystals, which are at fitst not 
free from acrid taste, but by repeated crystallizations, and finally 
boiling in a weak solution of permanganate of potash, may 
be so far purified as to be entirely tasteless. Euphorbon is 
insoluble in water ; it requires about 60 parts of 80 per cent, 
alcohol for solution at ordinary temperatures. In boiling 
alcohol it is freely soluble, also in ether, benzole, amylic alcohol, 
chloroform, acetone or glacial acetic acid. 

Euphorbon melts at 113 to 116® C. without emitting any 
odour. By dry distillation a brownish oily liquid is obtained, 
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which requires further examination. If euphorbon dissolved 
in alcohol is allowed to form a thin film in a porcelain capsule, 
and is then moistened with a Kttle concentrated sulphuric acid, 
a fine violet hue is produced in contact with strong nitric acid 
slowly added by means of a glass rod. The same reaction is 
displayed by lactucerin, to which in its general characters 
euphorbon is closely allied. If a few drops of an alcoholic 
solution of euphorbon are allowed to dry on a piece of filtering 
paper, and then touched with a drop of nitric acid, a blue colour 
will be developed. 

Pure euphorbon, according to Henke, melts at 67® to 68® ; 
its composition was found to be C‘^"H"°0. Its rotatory power 
dissolved in chloroform was [«]d= +15*®88. Hesse assigns to 
euphorbon the formula C“II®*0. 

The mucilage of euphorbium is precipitated by neutral 
acetate of lead, as well as silicate or borate of sodium, it there- 
fore does not agree with gum arabic. 

If an aqueous extract of euphorbium is mixed with spirit 
of wine, and the liquid evaporated, the residual matter assumes 
a somewhat crystalline appearance, and exhibits the reactions 
of Malic Acid. Subjected to dry distillation, white scales and 
acicular crystals of Maleic and Fiimaric acids, produced by the 
decomposition of the malic acid, are sublimed into the neck of 
the retort. {Pharmacographia, 2nd Ed., p. 560.) 

Toxicology . — Euphorbium causes the eyes to weep and grow 
red, the nose to run with watery and even bloody mucus, 
and saliva to flow abundantly from the mouth. To prevent 
these effects, says Pereira, some drug-grinders employ 
masks with glass-eyes, others apply a wet sponge to the 
nose and face, while others cover the face with crape. 
Individuals who have been exposed for some time to the 
influence of this dust suffer with headache, giddiness, and 
ultimately become delirious. I was informed, he adds, of 
an Irish labourer who was made temporarily insane by it, and 
who, during the fit, insisted on saying his prayers at the tail of 
the mill-horse* In a case which fell under his notice a man 
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grew suddently delirious, and presently became insensible and 
fell in a fit. His face was red and swollen, his pulse frequent 
and full, and his skin very hot. On being bled, his conscious- 
ness returned and he complained of great headache. 

Under Euphorbiaceae, Norman Chevers, quoting Dr. H. 
Cleghorn of Madras, says : — “ There are several species of 
Euphorbia, as the E. neriifolia^ antiquorum, acaulisy and others 
which abound in a milky juice. This produces a blister when 
rubbed on the integuments, and serious inflammation if dropped 
into the eye. Several cases have happened within my 
knowledge, where the sight has been endangered from this 
cause,’’ {Indian Med. Jurisprudence.) 

Other species of Euphorbia found in India, and occasionally 
used medicinally, are E. helioscopia, TAnn., the Sun Spurge, 
a native of Afghanistan and the Punjab, E. hypericifolia, 
Linn.y and E. Royleana, Boiss., a native of the outer 
Himalaya. 

E. helioscopia is used as a hydragogue cathartic, and the 
juice is applied to remove warts. Dr. Baudry [Bull, Med. du 
Nord, 1887) has reported a case of severe ulceration resulting 
from the application of a poultice of the bruised plant. 

E. hypericifolia has not unfrequently been mistaken for 
E. pilulifera, but may be distinguished readily by its not having 
the hairy stem of the latter plant. In Reunion it is used as an 
astringent in dysentery under the name of Herbe Jean-Rohert, 

PHYLLANTHUS EMBLICA, Linn. 

Fig. — Brand. For. FI., t. 52 ; Bedd. FI. Sylv., t. 258 ; 
A. Jms. Tent. Ewphorh., t. 5,f. 15 ; Bheede, Hort. Mai. i., t. 38. 
Emblic myrobalan (^Eng.), Emblic o£5cinal (Fr.). 

Hab. — Throughout tropical India. The fruit, bark, and 
flowers. 

Vernacular. — Anvula {Hind.), Amlaki (Beng.), Avala, Aval- 
k^thi (Mar.), Nelli-kai, Toppi (Tam.), Nelli-kaya, Usirike>kaya 
(Tel.), NeUi-kaya (Mai.), Nelli-kayi (Can.), Ambala (Ouz.). 
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History, Uses, &C. — The fruit of this tree is the 
Dhatriphala, Amritaphala, Amalaka or Sriphala of the 
Wighantas, and is described as having all the properties of the 
chebulic myrobalan. It is used both fresh and dried ; in the 
former condition it is considered to be refrigerant^ diuretic and 
laxative ; in the latter, astringent. It is pickled by the natives, 
and, on account of a peculiar flavour which it imparts, some of 
the forest tribes eat it before drinking water. A sherbet of 
the fruit, sweetened with sugar or honey, is a favourite cooling 
drink for sick peoj)le ; it is said to be diuretic. A country-side 
prescription for biliousness in the Concan is Arala, 4 massas, 
to be soaked all night in water, and in the morning to 
be pounded and mixed with a quarter seer of milk and 
flavoured with sugar and cumin. Emblic myrobalans are an 
ingredient in many compound preparations described in 
Sanskrit works. A selection of these prescrij^tions will be 
found in Dutt’s Hindu Materia Medica; the following, translated 
from Chakradatta, may be taken as an example : — 

Dhatri lauha. — Take of powdered Emblic myrobalans 64 
tolas, prepared iron 32 tolas, liquorice powder J 6 tolas, mix 
them together, and soak in the juice of Tinonpora cor di folia 
seven times successively. This prcj)aration is given in jaundice, 
anaemia and dyspejjsia, in doses of from 20 to 40 grains. 

Mahometan physicians esteem this myrobalan equally with 
the Hindus ; they describe it as astringent, refrigerant, cardia- 
cal, and a purifier of the humors of the body. It is much 
prescribed by them in fluxes, and is also applied externally on 
account of its cooling and astringent properties. The Arabic 
name is Amlaj, and the Persian Amala. Ainslie states that 
the flowers, which have an odour resembling that of lemon peel, 
are supposed by the Vytians to have virtues of a cooling and 
aperient nature, and are prescribed in conjunction with other 
articles in the form of an electuary. {Mat. Ind,, ii., p, 244.) 
In the Pharmacopoeia of India it is stated, upon the authority 
of Dr. JE. Ross, that the root by decoction and evaporation 
yields an astringent extract equal to catechu, both for medicinal 
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purposes and in the arts ; the chips of the wood or small 
branches thrown into impure or muddy water, according to the 
same authority, clear it elfectually. In the Concan the juice of 
the fresh bark, with honey and turmeric, is given in gonorrhoea. 

Description. — Fresh Emblic myrobalans are globular, 
fleshy, smooth, six- striated, of a yellowish- green colour, and 
sometimes as large as a walnut ; they contain an obovate obtusely 
triangular, 3-cellednut, each cell of which contains two triangu- 
lar seeds. The taste of the pulp is acid, astringent, and some- 
what acrid. The dried fruit is the size of a cob nut, sub- 
hexagonal, wrinkled, of a grey-black colour if it has been 
collected when immature, but yellowish-brown if mature; the 
latter upon pressure breaks up into six parts, each of which 
consists of a section of the pulp and nut, and contains one 
triangular browm seed. 

Chcrmcal com2:)Osition . — The pulpy portion of the fruit dried 
at 100®C., and freed from the nuts, had the following composi- 


tion : — 

Ether extract (gallic acid, &c.) ]1*32 

Alcoholic „ (tannin, sugar, &c.) 36’10 

Aqueous „ (gum, &c.) 13’75 

Soda „ (albumen, &c.) 13‘08 

Crude cellulose ] 7'80 

Mineral matter 4 * 1 2 

Moisture and loss ; 3-83 

] 00-00 


The acidity of the fruit was found to be equal to 9*6 per 
cent., calculated as acetic acid. The amount of tannic acid, 
estimated with acetete of lead solution, was 35 per cent., and 10 
per cent, of glucose was estimated by means of Fehling’s solu- 
tion on an infusion of the pulp after the removal of the tannin. 

Lowe considers this tannin to be identical with the ellago- 
tannic acid of Divi-divi. 
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Commerce, — Two kinds of Avala are found in commerce, 
one entire, and the other cut up, and the nut removed. The 
fruit is collected in many parts of India. Value, about Rs. 32 
per candy of 7 cwts. 

PHYLLANTHUS RETICULATUS, Pair. 

Fig.-^. Juss. Tent, Euphorh, 19, t, 4, /. 1 ; Wight Ic., 
t, 1899; Burm, Thes, Zegl., t. 88. 

Hab. — Throughout tropical India. The leaves and bark. 

Vernacular. — Pdnjoli [Hind.), Pdlagdda [TeL), Pdlavayr 
(Ihm.), Pankdshi (Beng.), Pavana, Puvana {Mar.}, Kamohi 
{Sind.), Datwan {Guz.), Katu-niruri {Mai.). 

History, Uses, &C. — Ainslie {Mat. Tnd., ii., 223) gives 
Krishna-kamboji as the Sanskrit name of this plant. Kamboja, 
** coming from Kamboj,’^ is applied in that language to several 
plants, but none of them have been identified with P. reticulatus, 
nor does it appear to be mentioned in the Nighantas under any 
other name. The leaves and bark are used as a diuretic and 
cooling medicine and as an alterative. Ainslie says : — This 
bark, as it appears in the Indian bazars, is commonly in 
pieces about a foot long, and as thick as the wrist, of a 
dark colour outside, and of a faint sweetish taste ; it is 
considered as alterative and attenuant, and is prescribed in 
decoction, in the quantity of 4 ounces or more twice daily In 
the Concan the juice of the leaves is made into a pill with cam- 
phor and cubebs, and dissolved in the mouth as a remedy for bleed- 
ing from the gums ; it is also, along with the juice of other 
alterative plants, reduced to a thin extract, and made into a 
pill with aromatics. This pill is given twice a day, rubbed down 
in milk, as an alterative in heat of blood. 

Description. — Shrubby, climbing, primary branches 
twiggy ; young shoots pubescent ; floriferous branchlets angular ; 
leaves oval-obtuse, bifarious; flowers axillary, aggregated, 
several males and usually one female ; male flowers purplish ; 
berries size of a pea, dark-purple. This plant is common near 
water, and extends to Sind, where it is found in the forests of 
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great size, climbing to tbe tops of tbe highest trees. (Bomb. 
Flora.) The flowers have a peculiar and disagreeable smell. 
The bark is dark-brown externally, and thickly studded with 
little elliptic warty rings ; beneath the suber is a deposit of 
chlorophyll, but the substance of the bark is of a dull-red 
colour. Taste sweet and astringent. Microscopically there is 
little to remark beyond masses of deep purple pigmentary 
matter and groups of large stone cells. 

Chemical comj^oHition . — The leaves contained a tannic acid 
similar to that separated from other species of this genus, 
but no alkaloid. A crystalline principle soluble in ether was 
removed from the aqueous solution of the alcoholic extract ; it 
gave a yellowish-brown colour with sulphuric acid, a brown 
colour with Frohde^s reagent, and a yellow solution with alkalies. 
The powdered air-dried leaves afforded 7*83 j)er cent, of ash, 
and when mixed with water became very mucilaginous, and it 
was very difficult to filter this mixture through paper. 

Phyllanthus madraspatensis, Lmn.^ Wight Ic., 
1895, /. 3, yields ther Kanocha seed of the bazars. The seeds are 
polished, triangular, of a grey colour, prettily marked with 
delicate dark-brown lines . like basket-work; length of an 
inch; breadth somewhat less; one side is arched, the other 
presents two sloping surfaces united to form a longitudinal 
ridge, at the pointed end is a small scar marking the attachment 
to the ovary; the testa is hard and brittle. When soaked 
in water they immediately become thickly coated with a semi- 
opaque mucilage ; the kernel is oily and has a sweet nutty taste; 
the seeds are used medicinally on account of the mucilage 
which they afford. 

PHYLLANTHUS NIRURI, Idnn. 

Wight Ic.y t. 1894; liheede, Hort. Mai. a?., t. 15. 

PHYLLANTHUS URINARIA, Linn. 

Wight Ic., 1. 1895,/. 4 ; Bheede, Hort. Mai. x., t. 16. 

Hab* — Throughout India. The herbs. 

111.-84 



History, Uses, &c. — These plants are common weeds 
which appear in the cold season. They are called in Sanskrit 
Tdmra-vaUi (P. iirimria) and Bhumy-amali (P. Niruri), and 
bear among other synonyms those of Tamalika, Bhu-dhdtri, and 
Bahu-pattra, ‘‘having many leaves/’ Hindu physicians consi- 
der them to be deobstruent, diuretic, astringent and cooling, and 
prescribe the dried plant in powder or decoction in jaundice. 
The dose of the powder is about a teaspoonful. Mir Muham- 
mad Husain in the Mahhzan states that the milky juice is 
a good application to offensive sores, and that a poultice 
of the leaves with salt cures scabby affections of the skin; 
without salt it may be applied to bruises, &c. From Ainsliewe 
learn that these two plants are the Rerha mcerom alha and ruhra 
of Rumphius, and that an infusion of the leaves of P. Niruri 
with fenugreek seed is considered a valuable remedy in chronic 
dysentery, also that the leaves are a good stomachic bitter. In 
Bombay P.iWn«7‘ is used as a diuretic in gonorrhoea and acidity 
of the urine. The dose is 2 tolas of the juice with 2 toHs of 
ghi twice a-day. The root rubbed down with rice-water is 
given in the Concan as a remedy for menorrhagia. 

Dr. A. J. Amadeo states that the plant is known as Terha 
de quininic at Porto-Bico, and is used in decoction in inter- 
mittent fevers ; he thinks favourably of it, and uses a tincture 
in 2-drachm doses; it acts as a gentle purgative, and is 
especially useful when the liver and spleen are infarcted. It 
is diuretic. 

Description. — P. Niruri: Annual, erect-branched; 
branches herbaceous, ascending; floriferous branchlets fili- 
form ; leaves elliptic, mucronate, entire, glabrous ; male and 
female flowers in separate axils, male on the lower ones ; 
dehiscence of anthers transverse ; glands in the female bifid 
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and trifid; capsule globose ; two smooth seeds in each cell; 
seeds triangular. 

P. urinaria : Eoot generally annual, though in soma soils 
biennial and even perennial. Stem erect, striated, of a pale 
reddish colour; branches several, ascending, striated from 
the insertions of the stipules ; leaves scattered, spreading, 
pinnate, from one to two inches long, flower-bearing ; leaflets 
alternate, linear oblong, entire, smooth, | of an inch long, and 
i broad ; petioles compressed, somewhat triangular ; stipules of 
the petioles 3-fold, acute, membranaceous, those of the leaflets 
two, lateral; male flowers, exterior leaflets axillary, 2 to 3, 
subsessile; calyx, nectary and stamens as in F. Niruri ; female 
flowers, lower leaflet axillary, solitary, sessile ; calyx and nec- 
tary as in the male; capsules scabrous, 3-celled, 6-valved; 
seeds, two in each cell, transversely striated on the outside. It 
is immediately distinguished from P. Niruri by its sessile 
flowers and scabrous capsules. (Roxh.) 

Chemical composition . — The alcoholic extract from the whole 
plant was mixed with water acidulated with sulphuric acid, 
and agitated first with petroleum ether, then with ether, and 
finally rendered alkaline and reagitated with ether. 

The petroleum ether extract was dark-coloured, and soft, 
with a tea-like odour, and extremely and persistently bitter. 
It was mixed with 3 per cent, caustic soda solution and reagi- 
tated with petroleum ether, which removed the bitter principle 
contaminated with traces of oil and colouring matter. This 
extract gave the euphorbon colour reaction when treated with 
sulphuric and nitric acids. For the bitter neutral principle, 
we propose the name of pseiidochiratin. 

The acid ether extract contained green colouring matter, and 
was partly soluble in water with acid reaction, the solution 
giving a dirty bluish-green coloration with ferric chloride, 
slightly precipitating gelatine, but affording no reaction with 
cyanide of potassium. 

The alkaline ether extract contained an alkaloidal principle, 
which, after purification, was obtained in white feathery crystals 
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Chemical composition . — The bark afforded 41*7 per cent, of 
water extract, containing 39*9 parts of tannic acid. The 
tannic acid gave a greyish-green precipitate with plumbic 
acetate, and a blue-black colour with ferric chloride. The air- 
dried bark left 7*35 per cent, of ash on incineration. Although 
this is one of the most astringent barks in India, it does not 
appear to be known to, or used by, Europeans in the arts. 


CLEISTANTHUS COLLINUS, Benth. 


Fig. — Bcddome^ Foresters* Man.y 203, t, 23,/. 5 ; Boxb. Cor. 
PI. a., 37, t. 169. Si/ns. : Lehidieropsis orbicidaris, Miill-Arg., 
Clui/tia collina, Iloxb, 

Hab.-— Dry hills, in various parts of India, from Simla to 
Behar. Deccan Peninsula. 


Vernacular. — Oduvan, Woodacha, Nachuta (Tam.), Kadishe 
(Tel.)., Kodasigina, Bodadaraga (Can.). 

History, Uses, &C. — Under the name of Andrachne 
Cadishaw, Ainslie describes the poisonous properties of the nut 
of tya 1^3i^^M^^^^^^^doowunghai. He says: — About One 

^amools believe to be imffieieiit 
[)ts of ^ 
ich no animai^^^' 

li (chebulic myTobalant)ymippi|^^ 
to be a good application to foul ulcers. (Mat. Ind., ii., 487.y 
Roxburgh remarks : — The bark or outer crust of the capsule is 
reported to be exceedingly poisonous.” (FI. Ind., iii.J 733.) 



Description. — Capsula § of an inch in diameter, sessile, 
woody, rounded-3-gonous, top not lobed, dark-brown, shining 
and wrinkled when dry. Seeds \ of an inch in diameter, 
globose, chestnut-brown; albumen scanty. 

Chemical composition . — The active principle of the plant does 
not appear to be an alkaloid, but, though its chemical nature has 
not yet been fully investigated, Mr, Newman, Assist. Chemical 
Examiner, Madras, has discovered that it gives a purple 
reaction with sulphuric acid, which disappears on oxidising with 
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alkaline dichromate, and with nitric acid a blue colour changing 
to green ; these tests serve to identify it with some degree of 
probability. An extract of the leaves and fruit acts as a 
violent gastro-intestinal irritant. (Report^ Madras Chem, 
Examiner^ 1886.) 

Toxicology . — The Madras Chemical Examiner reported in 1885 
that the poison had been found in two cases from South Arcot. 
‘‘ In one case a man being detected in an intrigue with his 
mother-in-law, her relations threatened to excommunicate her ; 
whereupon both are supposed to have taken this poison and to 
have died very soon — ^fromhalf an hour to an hour — after taking 
it. Both vomited. In the second case vomiting and purging 
were followed by recovery.’^ In 1886 the same Chemical 
Examiner reported that the expressed juice of certain leaves 
(of Oduvan)y the residue of which was sent for examination 
mixed with common salt, was supposed to have been taken by 
a man to cure itch. He suffered from vomiting and died in a 
few hours. In 1887 Oduvan was found, in a case from South 
Canara, in the stomach of a woman who poisoned herself when 
her husband was dying. She was suddenly seized with 
vomiting and died rapidly. In 1889 a woman was suspected 
of attempting suicide by poison ; the leaves found in her 
possession were identified as those of this plant. In 1 890 a 
pregnant woman died with symptoms of gastro-intestinal 
irritation, after taking an abortifacient ; from her stomach was 
extracted a non-alkaloidal poison which gave reactions similar to 
those obtained from the extract of this plant. 

The bark of Flueggia LfCUCOpyrus, Willd.^ Wight Ic.y 
1. 1875, a shrub of the Punjab Plain, the Deccan Peninsula, and 
Ceylon, is used both in Madras and Bombay as a fish-poison. 
The sweet, white berries do not appear to have any injurious 
properties, as they are eaten by children, who call them Madh 
(honey). The juice of the leaves is used to destroy worms in 
sores. 

Chemical composition . — The bark contains 10 per cent, of a 
tannic acid, giving a violet-black colour with ferric chloride. 
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and the mixture becomes red on the addition of ammonia. An 
alkaloid is also present, giving a purplish-red colour, afterwards 
turning to green, with Frohde’s reagent, and a violet colour 
with strong sulphuric acid and permanganate of potassium. 
The alkaloid is soluble in excess of alkalies. The infusion was 
somewhat frothy, but no sapogenin could be isolated from it 
after boiling with acid. 

The bark of Flueggia microcarpa, Bhme, Wight Ic., 
t, 1994, supplied by Mr. Hollingsworth as one of the South 
Indian fish-poisons, was in thin papery light-brown strips, and 
the powder had no odour and very little taste. Air-dried, it 
afforded 11*4 per cent, of mineral matter, and contained 8*9 per 
cent, of a tannin, giving a bluc-black colour with ferric salts. 
The aqueous solution of the alcoholic extract furnished an 
alkaloidal principle similar in its reactions to that obtained 
from the bark of F. Leucopyrm. 

Breynia rhamnoides, Wight. Ic., 1. 1898, is 

a shrub or small trqe of tropical India. According to Ainslie, it 
was brought to Dr. F. Hamilton, while in Behar, as a medicine 
of some note ; the dried leaves are smoked like tobacco, in cases 
in which the uvula and tonsils are swelled. The bark is 
astringent. 

Description. — Shrubby; young shoots angular; leaves 
alternate, short-petioled, spreading, broad-oval ; exterior ones 
largest, below whitish, entire, half to three-quarters of an inch 
long; male flowers racemed from the lower axils ; female 
flowers in the upper axils, solitary, short-peduncled, drooping ; 
capsule size of a pea. 

The nuts of Putranjiva Roxburghii, in Sanskrit 
Putra-jiva or Putram-jiva, ^Hhat which makes the child live,’^ 
are hung round the necks of children to keep them in good 
health. They are mentioned in the Nighantas as being also 
Garbha-kara, ‘^productive of impregnation,’^ and medicinal pro- 
perties are attributed to them. The hard wrinkled nuts are 
generally worn only as a charm, but are sometimes given inter- 
nally in colds on account of their supposed heating properties ; 
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they are called Jivapota in Hindi, Kurupale in Tamil, £.abra* 
juvi in Telugu, Pongalam in Maliyali, and Jivanputra in 
Marathi. 

JATROPHA GLANDULIFERA, 

Hab. — Deccan Peninsula, Bengal, Northern Circars, and 
sparingly elsewhere^ The juice, root, and oil. 

Vernacular, — TJnderhibi, Rdn-erandi, Tadki-erandi 
Ldl-hherenda {Hind,, Beng,), U^dalai {Tam,), Nela-amudamu 
{Tel). 

History, Uses, &C. — This plant appears to have been 
introduced into India, but it is not known from whence. 
Graham, in his Catalogue of Bonihay TlanUy published in 1839, 
says that in his time it was only to bo found at Punderporc 
in the Deccan (a place much frequented by pilgrims, who 
come to visit the temple of Vithoba). There is a fabulous 
legend that it suddenly made its appearance at this place. 
The following is the story, for which we are indebted to 
Dr. Shantaram V. Kuntak of Punderpore : — A certain 
cultivator was sowing his field on the 10th day of Ashadh, 
during the Ashiidhi fair ; whilst thus engaged he was 
accosted by numbers of pilgrims who were passing by 
his field, on their way out of the town, to meet the 
palanquins of Dnyanoba, Namdeo and Tukaram, which are 
brought to Punderpore at this season from Paithan, Alandi, and 
Dehu. AH the pilgrims asked him what he was sowing, until 
the man got tired of answering their questions \ in a short time 
another pilgrim came up and asked the same question, ~the 
man, vexed beyond endurance, answered that he was sowing ^ 
(membrum virile). It is said that this last pilgrim was the 
god Vithoba in disguise, who was going to meet the palanquins 
of his devotees, and that, annoyed at the cultivator’s answer, he 
cursed him, saying, ' As you sow, so may you reap.’ So when 
harvest time came, instead of the usual crop, the whole field was 
covered with this short thick-stemmed plant.” Until within 
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the last few years the field was called after the strange crop 
which it bore. It is now cultivated by a Mahometan, and 
produces a regular crop, but the Jatropha has not been entirely 
extirpated. Since Graham’s time the plant has spread rapidly, 
and may be seen on waste ground in most parts of the island 
of Bombay, probably introduced along with the Castor seed of 
commerce. An oil is prepared from the seeds by roasting 
them in a perforated earthen vessel, fitted upon another vessel, 
into which, when the whole apparatus is heated in a pit filled 
with burning cowdung fuel, the oil drops. This oil is valued 
as an application to chronic ulcerations, sinuses, ringworm, &c. 
The root brayed with water is given to children suffering from 
abdominal enlargement ; it purges, and is said to reduce 
glandular swellings, The juice of the plant is used in various 
parts of India as an escharotic to remote films from the eyes ; 
it is greenish and viscid. The expressed oil of the seeds is 
yellow, has a specific gravity of 0*963, and solidifies at 5® C. 
{J, Lejnne, Jou)\ Vhar. [3], xL, 16.) 

Description. — A small shrub, remarkable for the shin- 
ing reddish-brown colour of its young foliage. The leaves are 
palmate, 3 to 5-cleft, panicles terminal, short, few-flowered; 
flowers small and red. The young branches and petioles of 
the leaves are thickly studded with sticky red glandular hairs. 
The capsules are 3-celled and 3-seeded, with an outer adherent 
fleshy epicarp, which dries up as the fruit ripens ; when 
this takes place, the three triangular woody colls of which it 
is composed divide into six pieces suddenly with a sharp report, 
and the seeds are projected to a considerable distance ; it is, 
therefore, necessary to gather the fruit before it is quite 
ripe and dry in a covered place. The seeds, including the 
strophiolc, are three-tenths of an inch long and two-tenths 
broad ; they are of a grey colour with two brown stripes on 
the dorsum, which is convex, the underside has two flat 
surfaces, divided by a central ridge. The kernel is without 
smell, and very oily ; it has a sweet, nutty taste. 

Chemical composition * — See Jatropha CHrcaa, 

IIL— 85 
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Jatropha nana, Bakell, Kirkundi {Mav,), is a rare 
plant, found in waste, stony places near Poona. The juice 
is employed as a counter-irritant in the same manner as 
that of J. glandulifera. 

Description. — A shrub 1 to I 4 foot high, all smooth ; root 
tuberous, woody ; root-bark thick and full of milky juice; stein 
round, smooth, very little branched ; branches erect ; leaves 
large for the size of the jdant, sessile or shortly petioled, 
broadly ovate, entire or trilobate ; lobes obtuse, central much the 
largest, 4 to G inches long and broad, pale beneath, 3-nerved, 
flowers paniclod, terminal, few, 8 to 5 on each division ; 
stipules minute ; flower solitary, pcdicelled, subtended by a 
subulate bract half its length ; calyx leaves six, small, subulate ; 
fruit obovoid, flattened at the top, slightly six-sulcated, as 
largo as a nut. {DaheU.) 

JATROPHA CURCAS, Linn, 

Fig. — Jacq, Hort, Vind, iii,, t, G3 ; A, Jim, Tent, EnpJiorh,^ 
t. 11, p. 34 A. Physic Nut (Eng,), Medicinier (Fi\), 

Hab, — Throughout India and Ceylon, naturalized. 

Yernacular, — Baghrenda, Bjigh-bherenda (Hind., Beng,), 
Moghli-erandi, Jepal (Mar,), Galamark (Goa), Kdttamanakku 
{Tam,), Pepflam (Tel,)^ Kdtta-vanakka {Mai,), Bettada-haralu 
(Can,), Jangli-arandi (Gm,), 

History, Uses, &C.— This tree, introduced from 
America, is called by recent Sanskrit writers Kanana-eranda. 
Its seeds are sometimes used as a purgative and alterative by 
tho Hindu physicians, but on account of their uncertain action 
they are not much esteemed. The oil is reckoned a valuable 
external application to itch, herpes, chronic rheumatism, and 
sores or wounds. Descourtilz states that the blacks of Bio 
Nunez saponify the oil with the ashes of the Papaya, and use 
the preparation to heal the wounds caused by circumcision. 

The leaves are applied as a rubefacient and discutient, and a 
decoction of them is said to excite the secretion of milk in 
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women. The viscid juice which flows from the stem upon 
incision is painted over cuts and wounds to check bleeding and 
promote healing ; this it does by forming a thin film when dry 
like that produced by collodion. The author of the Makhzan 
also notices this use of the juice, and calls the plant Baghrendeh, 
Mr. Udoy Chund Dutt notices the ha3mostatic properties of the 
juice, and Dr. Evers has injected a drachm of it into a varicose 
aneurism. He says : — The result was astonishing ; in twenty 
minutes time the joulsation was so faint that no non-professipnal 
person could have detected it ; and by evening all pulsation 
had ceased, and a good firm clot had been produced. Ho ill- 
effects resulted from the injection.^^ J. Ciircas is said to have 
been introduced from Brazil by the Portuguese ; it is now quite 
naturalized in many parts of India, and is a common hedge- 
plant in the Concans. The oil is used for burning. The juice, 
when dried in the sun, forms a bright reddish-brown, brittle 
substance like shell-lac, which may yet be put to some useful 
technical purpose. In Goa the root-bark is applied externally 
in rheumatism. In the Concan it is rubbed with a little 
asafootida and given with buttermilk in dyspepsia and diarrhoea. 
The fresh stems are used as a tooth brush to stop bleeding 
from the gums. Roxburgh notices that the leaves warmed 
and rubbed with Castor oil are used by the natives as a 
suppurative. 

Jatropha oil was formerly employed as a purgative by Euro- 
pean physicians, under the names of Oleum liicini majon's and 
Oleum infenmle. At the present time it is much used for burn- 
ing and for soap-making ; also for adulterating olive oil, and 
seemingly for making Turkey-red oil. [F, M, Horrid Zeit, Anal, 
Cheni.y xxvii., 163 — 165, 

Description. — The young roots are soft, fleshy, and taper- 
ing, with a whity-brown scaly epidermis, and a few thin rootlets, 
bark yellowish- white internally, with a peculiar perfume like 
tuberose when freshly removed ; wood white and very soft. On 
section the bark is seen to contain oil globules and very numer- 
ous conglomerate raphides; the vascular system is full of a 
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yellowish viscid secretion ; the wood is loaded with starch. 
The taste of the bark is acrid. 

The fruit is ovoid, 6- striated, tricoccous and fleshy ; when ripe 
it is of a pale greenish-yellow ; as it gradually dries up it 
becomes black and partially dehiscent. There is one seed in 
each cell. The seeds {Pignons delude) are of the same shape as 
Castor seeds, | of an inch long and rather less than half an 
inch broad ; the dorsal surface is arched and marked by a hardly 
perceptible ridge about the middle ; the ventral surface has a 
well-marked ridge. At one end of the seed is a white scar. 
The testa is of a dull black and irregularly fissured all over, 
the fissures are yellowish. The kernel is enclosed in a thin, 
white membranous covering like that of the Castor seed. 

The cotyledons are foliaceous, the radicle short and thick, the 
albumen copious and oilj\ 

Chemical composition , — The kernels of the seeds of J, Curcas 
were found by ArnaudonandUbaldini(£bpj!?’s Jahresher,^ 1858) 
to contain 7*2 per cent, water, 37*5 oil, 55*3 sugar, starch, 
albumin, casein, and inorganic matters. The kernels yielded 
4*8 per cent, ash, and 4*2 per cent, nitrogen ; the kernels and 
husks together 6 per cent, ash, and 2*9 per cent, nitrogen. The 
oil yielded by saponification, glycerine and an acid, which, as 
well as the unsaponified oil, produced caprylic alcohol by 
distillation with hydrate of potassium. Bouis had previously 
separated from it a liquid and solid fatty acid, and named the 
latter Isoacetic Acid, Cadet de Gassicourt (1824) 

found in the seeds an acrid resin. 

F. M. Horn xxvii., 163 — 165) states that 

the oil begins to crystallize at 9®, and is completely solid at 
0®, at 15® its sp. gr. is 0 9192. It differs from Castor oil in 
its very sparing solubility in alcohol. It appears to saponify 
readily in the cold, but in reality forms only acid soaps; 
for complete saponification heat is required, and solid potash 
acts better than solution. 

The fluid oleic acid obtained by Bouis may doubtless be 
regard^ as ricinoleic acid. 
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According to Dr. H. Stillmark, the seeds contain Bicin, the 
poisonous principle of Castor seeds (see Riciniis ) , 

Toxicology . — Christison p. 591) found from 12 to 

15 drops to have generally the same effect as an ounce of Castor 
oil. Stilld and Maisch remark that it is more like Croton oil 
in its action. The acrid emetic principle resides chiefly in the 
embryo. It is stated that if the embryo is wholly removed, 
four or five of the seeds may be used as a purgative without 
producing either vomiting or griping. This opinion is sup- 
ported by experiments upon dogs. A number of cases have 
occurred of poisoning by eating the seeds entire. In one case, 
a man who had eaten five of them soon complained of burning 
in the mouth and throat, and the whole abdomen felt distended 
and sore. In a few minutes vomiting occurred, and was repeated 
five times in the course of an hour, accompanied with active 
purging. The pain continued; the patient complained of 
feeling hot and giddy ; he then became delirious, and afterwards 
insensible* On regaining consciousness several hours later his 
face was pale, his hands cool, the pulse 110 and weak. He 
recovered. 

Several cases of accidental poisoning by the seeds have been 
recorded in India, and Chevers mentions one in which, in 
addition to the usual symptoms, muscular twitchings, deafness, 
impairment of sight, and loss of memory were observed. 

Jatropha multifida, Linn., Salisb, Ilort. Pamdis,, 
^.91, the Medicinier d’Espagne of the French, and Coral 
tree of the English, is a common ornamental shrub in Indian 
gardens ; it is not used medicinally, and only requires a brief 
notice on account of its seeds, which are powerfully purgative 
and emetic, sometimes giving rise to accidents when eaten by 
children. The plant is easily recognised by its multifid leaves 
and beautiful, red coral-like panicles of flowers. The fruit is 
bright-yellow when ripe, as large as a walnut, six-angled and 
three-celled, each cell contains a scabrous black seed resembling 
that of J. Ciircas, We have found lime juice and stimulants to 
be the best remedies in cases of poisoning by the seeds. The 
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plant appears to have been introduced by the Portuguese 
from. Brazil, where the oil of the seeds is known as Pinhoen oil, 
and is used as an emetic. 

At Martinique it is called Ipeca pai/s, on account of its being 
used in a similar manner ; one seed acts as an emeto-cathartic. 
Corre and Lejanne state that the Creole women used to prepa re 
an Orange pnrgativc^^ by macerating an orange in the oil for a 
month, and then drying it ; this orange, when rubbed in the 
hands and smelt, was believed to act as a purgative. 

According to Soubeiran, the oil of these seeds is very 
similar to, if not identical with, that of J, Curcas, 

Toxicology , — Cases of accidental poisoning by the fruits have 
been recorded in India, chiefly among children who have been 
attracted by their tempting colour. The symptoms have been 
similar to those produced by J, Curcafi, 

ALEURITES MOLUCCANA, JFillcL 

Fig. — Lmnic, 111,, t, 791 ; A, Jms, Tent, Bnphorh,, t 12 • 
Riimph, Amh, ii., t, 58. Candleberry tree [Eng.), Aleurit des 
MoUuques (Fr,), 

Hab. — Pacific Islands. Cultivated in India, The oil. 

Vernacular, — J angli-akhrot {Hind,), Ran-akhrot, Japhala 
{Mar,), Jangli-akhroda {Gnz,), Nattii-akhrotu {Tam,, TeL), 
JSTat-akrodu {Oan,), 

History, Uses, &C. — Rumphius (iii,, 12) states that the 
J avanese and Macassars make candles of the seeds of this tree, 
cither pounded and mixed with cocoanut or cotton seeds, or simply 
strung upon a piece of split bamboo ; they also eat the seeds raw 
and roasted. In the South of India, where the tree is much 
cultivated, the seeds are known as Indian walnuts. When 
pressed they yield a large proportion of oil, used as a drying 
oil for paint, and known as country walnut oil, bankoul-nut 
oil and artist’s oil. In Ceylon it is called Kclmni oil, and 
in the Sandwich Islands, where it is used as a mordant 
for their vegetable dyes, Kahni oil. In these islands alone 
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about 10^000 gallons arc annually produced. It has been 
imported into Europe for soap-making, but not to any 
considerable extent, [and fetches about £20 per imperial 
ton. The oil is stated to possess powerful desiccative properties. 
The cake, after the oil has been expressed, is esteemed 
as a manure. The root of the tree affords a brown dye, 
which is used by the Sandwich Islanders for their native 
cloths. In India the oil is used as a dressing for ulcers ; its 
medicinal properties were examined by Dr, O. Ilorke {Ann, de 
Therap,, 1859, p. 117), who found that in doses varying from 
1 to 2 ounces it acted as a mild and sure purgative, producing in 
from three to six hours, after ingestion, free bilious evacuations, 
its operation being unattended cither by nausea, colic or other 
ill-effects. {Phar, of IncUa^ p. 203.) From more recent experi- 
ments it appears that half an ounce of the oil is a sufficient 
ai)erient. MM. Corre and Lejanne {Resume de le Mat. Med, ct 
Tox, Coloniak) remark : — There is no doubt that the properties 
of this oil differ when the oil is prepared in different ways.'' 
When cold drawn from the fresh nuts, Ilcckcl, who used it at 
the Military Hospital at Noumea, found that it was only 
purgative in 80 gram doses, that is to say, it simply acted as a 
fatty oil ; he found that the drastic resinous constituents remained 
in the oil-cake. M. Jugant, at Nosi-Be, found that the oil 
extracted by the hot process acted freely as a purgative in 40 
gram doses. Many observations were made in the Military 
Hospital with the result that the oil was found to operate in 
from 1 to 3J hours. Dr. Grasourdy considers the oil to equal 
castor oil in purgative properties. The oil, if intended to be 
used as a purgative, should be extracted by pressure between 
hot plates. 

Description. — A tree of considerable magnitude, attain- 
ing the height of 30 to 40 feet. The leaves are alternate, 
four to eight inches long, stalked and without stipules, either 
oval-acute and entire, or from throe to five-lobed, and like all 
the young parts covered with a whitish starry pubescence. 
The flowers arc small and white, growing in clusters at the 
apex of the branches, the males and females together in the 
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same cluster, the fennel’ being the most numerous. The fruit 
is 2-celled, fleshy, roundish, and, when ripe, of an olive colour, 
its greatest diameter about 2^ inches ; each cell contains one 
ovoid somewhat flattened nut, the shell of which is very hard 
and thick ; the kernel is conform to the nut, white and oily. 

Chemical composition , — The nuts have been examined by 
Nallino (Gaz. Cliim, Ital.y ii., 257), who found the average 
weight of the husks to be 6*5 grams, of the almonds 3*3 grams. 
Composition of husks: water, 3*71; organic matter, 89*90; 
mineral matter, 6*39. Composition of almonds : water, 6*25 ; 
fat (extracted by carbon sulphide), 62*07 ; cellulose and other 
organic matters, 28*99 ; mineral matter, 2*79. Composition of 
the ash of the almond: lime, 18*69; magnesia, 6*01; potash, 
11*33; phosphoric anhydride, 29*30. The fatty matter 
extracted from the almonds by carbon sulphide at ordinary 
temperatures forms a transparent, amber-yellow, syrupy liquid. 
When cooled to — 10°, it becomes viscous, but neither loses its 
transparency nor changes colour. According to Brannt, the 
oil has a specific gravity of 1*940 at 59°r. It consists of an 
olein resembling linolein, besides myristiuj palmatin and stearin. 
The purgative principle is probably an acrid resin. The oil- 
cake from Indian and Tahitian seeds has respectively the 
following percentage composition : — 



Indian. 

Tahitian. 

on 

8-93 

9-20 

Organic matter 

74-04 

74-24 

Ash 

8-96 

9-36 

Water 

7-07 

7-20 


The albuminoids were respectively equal to 52 and 51*7 per 
cent. (Brannt,), 

An allied oil (from Aleurites cor data) has been examined by 
Mr. R. H. Davies (Phhrm, Journ, [3] xv., 636). It is the 
wood oil of China, and* has remarkable drying properties. The 
specific gravity at 15°*5C. is *940, and is unaffected by a 
temperature of — 13°0. It required 211 grams of caustic 
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potasli to convert one thousand grains of oil into potash soap. 
The fatty acids amounted to 94’ 1 per cent., melting at 39®, 
containing some white crystalline plates melting at 67®. 

CROTON TIGLIUM, Linn, 

Fig. — BentL and Trim,, t, 239; Rheede, Sort, Mai, ii; 
t, 33. Purging Croton [Eng,], Croton cathartique (Fr.). 

Hab. — China. Cultivated in India. The seeds and oil. 

Vernacular, — Jaypdl, Jamdlgota {Hind,), Jayp^l {Beng,), 
Nipalo (Giiz,), Jamdlgota (Mar,), Nepdla (Caw., Nervalam 
(Tam,), Nirvalam (MaL), Kanako (Pwrm.). 

History, Uses, &C. — Croton seeds were not known to 
the ancient Hindu physicians ; in recent Sanskrit works they 
are noticed under the names of Jayapala, Tittiriphala and 
Kanakaphala, and are described as heavy, mucilaginous and 
purgative, useful in fever, constipation, enlargements of the 
abdominal viscera, ascites, anasarca, cough, &c., expelling bile 
and phlegm. They are directed to be boiled in milk, the outer 
skin and embryo having been removed, to fit them for internal 
administration. The following prescription from the Bhava- 
prakasa may be taken as an example : — 

Mahanaracha ram, — Take Chebulic myrobalans, pulp of 
Cassia fistula,- Emblic myrobalans, root of Balios'permum axillare 
(danti), Picrorhiza Kurrooa (tikta), milky juice of Euphorbia 
neriifoUa (snuhi), root of Ipomaa Turpethum (trivrit), and 
the tubers of Cgperus rotundas (mustaka), each one tola : pound 
them to a coarse powder, and boil in four seers of water 
till the latter is reduced to one-eighth. Then take a tola of 
husked Croton seeds, tie them in a piece of thin cloth, and boil 
them in the abovementioned decoction, till the latter is reduced 
to the consistence of a fluid extract. To this extract add a 
powder composed of eight parts of purifiec^'Croton seeds, three 
parts of ginger, and two of black peppe^^. mercury, and sulphur 
in quantity sufficient to make a pill ma^a ; . rub them together 
for twelve hours, and make into two-grain pills. These are 
III.-'SG 
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given with cold water in tympanitis, colic, ascites, &c., as a 
drastic purgative. After the operation of this medicine, rice 
should be given with curdled milk and sugar. 

The Indian names for Croton seeds lead us to suppose that 
they were first introduced into the country through Nepal. 
Under the name of Dand they were known to the Persians at 
a very early date, and were doubtless introduced into that 
country from China by the Caravan route through Central Asia. 
The Arabs retained the Persian name, but also called them 
Hab-el-khatai, “ Cathay seeds,” and Ilab-el-saldtin, “Sultans’ 
seeds.” Ibn Sina describes them under the name of Dand-el- 
sini, ‘‘ China Dand,” and also mentions an Indian Dand of 
smaller size (probably Baliospermum seeds). Ainslie states 
that Croton seeds were known to the Arabs under the name of 
Fill, but this is incorrect, as may be seen by referring to Ibn 
Sina, who describes Fil as an Indian drug having the properties 
of the Mandrake. Mahometan physicians describe the seeds 
as detergent, a purgative of phlegm, black bile, and adust 
humors; and recommend their use in dropsy, calculus, gout, 
and other diseases arising from cold humors. On account of 
its irritant action upon the fauces, the seed, after having been 
boiled in milk, is to be crushed and enclosed in a raisin for 
administration. The author of the Mnhhzmi remarks that the 
Hindus give small doses with fresh ginger tea, to children, as 
a remedy for whooping cough. He also notices its irritant 
action upon the skin, and its use as an external application to 
tumours, &c. ; should excessive purging occur, he directs 
Hmejuice to be administered. The envelopes of the seed and 
plumule must always be rejected. Croton Tig Hum was first 
described by Christoval Acosta in 1578, afterwards by Rheede 
in 1679, and Rumphius in 1743. In 1812, Drs. White and 
Marshall brought the use of the seeds as a purgative to the 
notice of Europeans in India, The former gentleman gives 
the following directions for their administration, which he 
received from a learned Parsee Vaidia of Surat: — ‘‘After 
having removed the shells from the seeds, tie the kernels in a 
jwnall piece of cloth, like a bag ; then put this into ^s much 
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cowdung water as will cover the bag, and let it boil ; secondly, 
when boiled, split the kernels in two and take a small leaf 
from them, which is said to be poisonous ; and thirdly, pound 
the whole into a mass, to which add two parts of Katha 
(catechu), and divide into pills of two grains each, two of 
which are sufficient for one dose/^ The addition of the Katha 
is said to correct the acrimony of the drug, and to prevent any 
griping of the bowels. 

Ainslie [Mat, Indica, Vol. I., p. 105) notices the use of the 
expressed oil (ncrvalum unnay) by the Tamils as an external 
application in rheumatic affections, but it does not appear to 
have been used for internal administration until the year 1821. 
(Confer, London Medical Depository for January 1822.) 

In modern European medicine, croton oil, more or less diluted, 
is used externally as a counter-irritant, and causes an abundant 
pustular eruption. This effect is increased by the addition of 
an alkali to the liniment. Internally it is given in doses 
of I to 1 minim as a purgative, and is particularly valuable 
in those cases in ^which the condition of the patient prevents 
him from swallowing ; it may be placed on the back of the 
tongue. The oil has also been used with success as an anthel- 
mintic. In modern pharmacy its chief consumption is in 
the preparation of castor oil capsules. 

Description. — Croton seeds [graincs de Tilly) are oblong, 
about half an inch long, and not quite f of an inch broad. 
The dorsal and ventral surfaces are arched, the former more 
prominently than the latter. The testa is black, but covered for 
the most part by a thin cinnamon-coloured membrane ; it is thin 
and brittle, and contains an abundant oily albumen enclosed 
in a delicate white membrane (endopleura). Between the two 
halves of the albumen are two foliaceous cotyledons, and a 
short thick radicle. The structure of these parts closely 
resembles that of the albumen and embryo of Bicinus communis. 

Chemical composition . — The fats present in croton oil are 
glycerides of stearic, palmitic, myristic, and laurio acids, and of 
several volatile acids of the same series, like acetic, butyric, and 
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valerianic acid; also the volatile which 

was recognized by Geuther and Frolich (1870), but had 
previously been observed by SchKppe (1858), who considered it 
to be identical with angelicic acid. However, it melts at 64® C., 
boils at 198’6®0., and is identical with Frankland and Duppa’s 
methylcrotonic acid. In the fraction boiling above the 
temperature named, capronic, oenanthylic, or similar acids are 
probably present. They did not succeed in obtaining from croton 
oil an acid having the composition of Schlippe’s crotonic acidy 
E. Schmitt (1879) corroborated these statements, and 
found among the volatile acids also formic acid. Schlippe’s 
crotonol^ has likewise not been obtained by other 

chemists ; it was stated to be a yellowish viscid mass of a faint 
odour, and to be the rubefacient principle of croton oil. The 
drastic rubefacient properties, according to Buchheim (1873), 
reside in crotonoleic acid^ which is present in the free state and 
as glyceride, and which seems to be related to ricinoleic acid, 
since, like the latter, it yields with nitric acid oenanthic acid, 
and on the distillation of its sodium salt gives oenanthol. 
(Stille and Maisch.) 

H. Senior {Pharm, Jonrn, [3], XIV., 446, 447) has shown 
that when alcohol (sp. gr. ‘794 — *800) is mixed in equal 
volumes with English pressed croton oil, perfect solution takes 
place, the mixture being permanent at all ordinary tempera- 
tures, and this is equally true when any less quantity of 
alcohol is used; when, however, the proportion of alcohol to 
croton qil becomes as seven volumes to six, or any larger 
proportion of alcohol, then a part of the croton oil separates. 
This part varies in quantity in the case of different samples of 
oil. That part of the croton oil which separates when the 
alcohol is in excess is afterwards insoluble in any proportion of 
alcohol. But that portion of the oil dissolved by alcohol is, 
when separated, soluble in all proportions. The author has 
shown that the part of croton oil soluble in alcohol contains the 
vesicating principle, while the portion insoluble in alcohol is 
entirely non-vesicating. He also shows that the purgative 
properties of croton oil reside entirely in this insoluble, 
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non- vesicating part. Tte author has endeavoured to ascertain to 
what constituent of the soluble portion of the oil the vesicating 
properties are due, and has traced these properties to the non- 
volatile fatty acids, chiefly to those which have the lowest 
melting points, are least readily saponified by alkalies, and are 
first liberated when the alkali soap is decomposed by acids. 
He attributes the purgative action not to the free acids, but 
to the combination in which they exist in the oil. 

These conclusions not appearing satisfactory to Professor 
Kobert, the investigation was taken up by Herr von Hirsch- 
heydt, a pupil in the University of Dorpat. Upon the basis 
of the results obtained. Professor Kobert now (UAm. Zeit, 
April 6, 1887, p. 416) attributes the activity of croton oil, both 
as a vesicant and as a purgative, to crotonoleic acid, not to be 
confounded with crotonic acid, but an acid discovered by Buch- 
heim in 1873, to which a formula has not yet been assigned. 
This crotonoleic acid is said to occur in croton oil both in the 
free state, in which it is freely soluble in alcohol, and in 
combination as a glyceride. The glyceride does not possess 
poisonous properties, but the free acid acts as a powerful 
irritant to the skin and the intestines (purgative). According 
to Professor Kobert, the crotonolglyceride is attacked and 
split up like other glycerides by the ferments of the juices of 
the stomach, and the crotonoleic acid being set free then 
exercises its purgative influence. A similar result may be 
obtained by administering crotonoleic acid as a pill enclosed in 
keratin. Kobert is not of opinion, however, that the solubility 
of croton oil is dependent upon the proportion of crotonoleic 
acid it contains, but considers it to be connected with the age 
of the oil, Crotonoleic acid may be prepared by treating the 
portion of croton oil soluble in alcohol with a hot saturated 
solution of baryta in a water-bath, washing the stiff white paste 
that forms with cold distilled water to remove excess of baryta, 
and barium compounds with acetic, butyric and tiglinic acid, 
removing by heat traces of water, and repeatedly treating with 
ether, which only takes up the baripm oleate and crotonoleate. 
The crotonoleate is separated by dissolving it out in alcohol, 
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decomposed carefully with sulphuric acid, and the solution 
containing the free acid evaporated. {Pharm. Joum., April 
30th, 1887.) According to Dr. H. Stillmark, croton seeds 
contain Bicm, the poisonous principle of castor seeds. {See 
Bicinus,) 

Toxicology. — The seeds are said to be used in Java for killing 
fish, and the oil has been shown to have the same effect upon 
the carnivora as upon man. When eaten, the seeds cause 
nausea and eructation, followed by flatulent distension of the 
abdomen, colic and diarrhoea. A single seed is reported to 
have proved fatal. The oil, in the dose of 1 drop, occasions 
more or less of an acrid and burning sensation in the fauces 
and oesophagus, a sense of warmth in the stomach, nausea, and 
sometimes vomiting. In an hour or two, some gurgling or 
slight colic is perceived in the bowels, followed somewhat 
suddenly by a watery stool with tenesmus, and heat about the 
anus. Within 24 hours eight or ten more stools follow, and 
there is but little general disturbance of the economy, except 
considerable weakness. Sometimes, instead of producing 
evacuations, the oil causes epigastric uneasiness and oppression, 
palpitation of the heart, headache, feverishness, perspiration, 
and sleep. It would appear that the acrid principle of the 
oil is not the sole cause of its cathartic operation, for even after 
being thoroughly washed with alcohol and rendered mild to 
the taste, as well as incapable of pustulating the skin, it is still 
strongly purgative. {StilU and Maiech.) "No cases of poison- 
ing by croton seeds or oil in India appear to have been recorded. 

During the expression of croton oil in India, the workmen, 
who are naked, with the exception of a cloth round the loins, 
have been observed to suffer from redness and irritation of the 
skin, evidently produced by some volatile constituent of the oil. 

CROTON OBLONGIFOLUS, Boxb. 

Hab. — Bengal, Silhet, Behar, Central India, Deccan 
Peninsula, Burma, and Ceylon. The root>bark, leayes, and 
fruit. 
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Vernacular. — Chucka, Bardgacli (Beng.), Arjuna (Sind.), 
Kote, Putol (MaL), Bhutan-kusam {Tel.), Ghanasura (Mar.), 
Gote (Santal), Kurti, Konya, Kuli, Poter {Kol.), Gonsurong 
(Goa). 

History, Uses, &C. — Brandis lias noticed the use oi 
the bark, leaves and fruit of this plant in native medicine, and 
Dr. Irvine the use of the seeds as a purgative. From the Diet. 
Econ, Prod, of India we learn that the Santals use the bark 
and root as a purgative and alterative. We have been unable 
to find any notice of the drug in native works on Indian Materia 
Medica. Roxburgh, though he describes the tree as common in 
forests near Calcutta, is silent upon the subject. Dalzell and 
Gibson, in the Bombay Flora (p. 231), remark that ‘‘the plant 
is used medicinally by the natives to reduce swellings.^^ l^he 
author of the Mat. Med. of West. India remarks : — “ When on a 
visit to Goa in 1876, my attention was drawn by the native doc- 
tors to the root-bark of a small tree as being one of the most 
valuable medicines they possessed ; this plant, unknown to me 
at the time, proved on subsequent investigation to be C. ohlongu 
folius. The Goanese and inhabitants of the Southern Concan 
administer the bark in chronic enlargements of the liver and in 
remittent fever. In the former disease it is both taken internally 
and applied externally. As an application to sprains, bruises, 
rheumatic swellings, &c., it is in great request. In large doses 
it is said to be purgative. Fluckiger and Hanbury (Pfiar- 
macographia, p. 510) state that the seeds are said to be sometimes 
substituted for those of 0. Tig Hum. The tree is rare in the 
Bombay Presidency, and has only been found in the Southei^n 
Concan, where it has a reputation as a remedy in snake-bites. 
In Goa it is more common. 

Description. — Trunk straight; bark ash-coloured, and 
pretty smooth ; leaves petioled, alternate, and thickly set about 
the ends of the branchlets, spreading or drooping, oblong, 
serrate, obtuse-pointed, very smooth on both sides, from six to 
twelve inches long, petioles round and smooth, with a lateral 
gland on each side of their apices; stipules small, caducous; 
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racemes terminal, generally solitary, erect, shorter than the 
leaves ; flowers solitary, a few female ones mixed with many 
male ones, small, of a pale yellowish-green ; bracts 3-fold, one- 
flowered, on the inside of each of the small lateral bracts is a 
round permanent gland, as in Sesammn indicum ; male calyx 
deeply 5-cleft, petals six, smaller than the calyx, very woolly ; 
filaments twelve, distinct, nine in the circumference and three 
in the centre, woolly towards the base ; female calyx and corol 
as in the male ; stamens none ; germ globular ; styles three, each 
divided into two very long, variously bent segments ; capsules 
globular, fleshy, six-furrowed, tricoccous. {Roxh,) 

The root is twisted, often somewhat flattened, bark thickish, 
externally light-brown and scaly, internally yellowish, mottled 
with brown, substance compact and resinous, odour highly 
aromatic, taste peppery and camphoraceous. Wood white, soft. 

Microscopic structure, — Sections of the bark show that the 
epidermis consists of about five rows of elongated cells placed 
horizontally ; their walls are much thickened by a dark-brown 
deposit, which produces a patchwork appearance. The paren- 
chyma is loaded with large globular or oval highly refractive 
bodies of a yellowish colour ; there are also numerous dark 
purplish-brown particles, which are sometimes single but 
usually arranged in irregular concentric rows ; they appear to 
be due to a deposit in the vascular system of a resinous nature. 

Ohemiral composition, — The fresh root-bark was contused, and 
exhausted with warm 80 per cent, alcohol. The tincture was 
of a red colour. The alcoholic extract was mixed with water 
and agitated with petroleum ether, when reddish flocks 
separated. The solution was acid in reaction. The petroleum 
ether solution left on spontaneous evaporation a transparent 
viscid yellow residue, possessing a camphoraceous and pepper- 
like odour and taste. With the exception of some white flocks, 
the extract was soluble in cold alcohol with acid reaction ; the 
solution afforded no coloration with ferric chloride. 

The turbid aqueous solution, after separation of petroleum 
ether, was agitated with ether, without solution of the reddish 



EUPEOBBIAOBJE. 


289 


flocks referred to as having separated on agitation with 
petroleum ether. The ether was separated from the turbid 
aqueous layer, and agitated with dilute sulphuric acid to 
separate any alkaloidal principle. The acid aqueous solution 
was then rendered alkaline and roagitated with ether. The 
ethereal solution left on spontaneous evaporation a slightly 
greenish transparent vamish-like residue, partly soluble in 
dilute sulphuric acid, the solution affording marked alkaloidal 
reactions. With Frohde’s reagent a dirty red to purple colour 
was observed, but no other special colour reactions were noted. 

The original ethereal solution, after the agitation with 
sulphuric acid, left on spontaneous evaporation a brittle, trans- 
parent, yellow residue, soluble in alcohol with strong acid 
reaction, but affording no colour reaction with ferric salts. 
By the action of dilute aqueous caustic soda a part of the 
ethereal extract was dissolved with a deep port-wine red 
coloration. The portion insoluble in the alkaline solution 
was yellowish. The alkaline solution, on the addition of dilute 
acids, afforded yellow flocks, nearly wholly soluble in ether, and 
leaving a transparent yellow varnish on spontaneous evapor- 
ation, with a slightly bitter taste and acid reaction in alcoholic 
solution. The reddish flocks insoluble in petroleum and 
ordinary ether were separated from the original aqueous 
solution, and, when dry, formed a dirty reddish friable mass 
without taste or odour. In dilute alcohol this principle was 
soluble with acid reaction, the solution being of a port- wine 
colour, and possessing a slight spicy odour and taste. The 
solution, after being neutralized with ammonia, which deepened 
the tint, afforded a dirty plum- coloured precipitate with 
acetate of lead. To the original now clear aqueous solution of 
the alcohol extractive carbonate of soda was added, which 
caused a carmine-coloured precipitate, and the liquid agitated 
with ether, which failed to dissolve the precipitate. The 
ethereal solution left on evaporation a trace of residue, partly 
soluble in dilute suphuric acid, the acid solution reacting with 
alkaloidal reagents. With Frohde’s reagent the colour was 
dirty red to purple, and, like the principle first extracted by 
111.— 37 
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ether from the acid aqueous solution, yielding no other special 
colour reactions. The carmine flocks precipitated by the 
alkali, and which were insoluble in ether, were separated by 
filtration, the filtrate being of a logwood colour, and washed 
with cold water in which they were slightly soluble : on 
ignition an alkaline ash was left. By dilute acids the carmine 
precipitate was changed to salmon-yellow, the original colour 
being restored by alkalies. An aqueous solution gave a 
carmine-coloured precipitate with acetate of lead. 

The original aqueous alkaline solution was lastly acidified 
with dilute sulphuric acid, which caused the separation of 
salmon-coloured flocks, and agitated with amylic alcohol. The 
omylic alcohol extract was reddish-yellow, becoming of a deep 
carmine hue with alkalies, and afforded a carmine precipitate 
with acetate of lead ; acids destroyed the colour and caused a 
precipitate of salmon-coloured flocks practically insoluble in 
ether. By heating with zinc dust, the dried principles, which 
gave coloured precipitates with alkalies and acetate of lead, 
afforded no crystalline sublimates. The freshly contused root- 
bark afforded on steam distillation a small amount of a colourless 
volatile oil possessing a marked camphoraceous and pepper-like 
odour and taste. 

In this ^investigation the principles which afforded coloured 
precipitates with alkalies were the most interesting, and these 
principles would appear to have been acids. It will be noted 
that the original aqueous solution of the alcoholic extract was 
not treated with any foreign acid prior to agitation with 
petroleum and ordinary ether. The flocks which separated 
during agitation with petroleum ether, and which were insoluble 
in ether, gave from an alcoholic solution a different coloured 
precipitate with acetate of lead, from the acids which were 
subsequently precipitated when the aqueous solution of the 
exteact was rendered alkaline and agitated with ether, and 
when the alkaline solution was subsequently acidified before 
agitation with amylic alcohol. The last two acids referred to 
were, we consider, identical. The sodium salt of the acid was 
only slightly soluble in water, while the free acid was at best 
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only slightly soluble in ether. The addition of sodic carbonate 
hence caused the precipitation of the greater part of the sodium 
salt, a small amount only remaining in solution. The 
subsequent addition of sulphuric acid decomposed the sodium 
salt in solution, with separation of the free acid in salmon- 
coloured flocks. As regards the identity of this acid with tho 
one or ginally separated on agitation with petroleum ether, and 
ether, though the colour of the lead salt was different, it might 
have been due to the presence of foreign matters, and we are 
inclined to the view that these acid principles were similar. 
The alkaloidal principle from the first ether extract, and that 
obtained from the alkaline ether, were also probably identical. 

ACALYPHA INDICA, Linn. 

'Fig.-^Wight Ic., t. 877 ; Rheedt^, Uort. Mai. x., t. 81. 

Hab. — Hotter parts of India. 

ACALYPHA PANICULATA, Miguel 

Fig .—Rhecde/Hort. Mai. x., t, 83. 

Hab. — Deccan Peninsula. The herb. 

^ Vernacular, — Kuppi, Khokali Dadaro {Ouz,), 

Muktajuri, Shwet-basanta (^my.),Kuppaimeni ( Jhm.),Kuppai- 
chettu, Murkanda-chettu, Puppanti, Harita-manjari (Tel,), 
Chalmdri, Kuppi (Can,), Kuppa-mani (MaL) 

History, Uses, &c. —The medicinal properties of these 
plants are well known in India, but we have been unable to 
find any notice of them in the standard Sanskrit medical works. 

Ainslie gives Aritamunjayrie as the Sanskrit name, which is 
evidently meant for Harita-manjari, “a plant with clusters of 
green flowers,'' a very appropriate name. Rheede describes two 
species of Acalypha^ Cupameni (A, indica), and W^a-cupameni 
(A, paniculata); he gives Manjara-sejari as the brahminicol 
name of the first, and states that the juice, made into a lini- 
ment with oil, is used in rheumatism and venereal pains and 
eruptions, and, with the addition of lime, in skin diseases ; that 
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<3ie root rubbed down with hot water is given as a cathartic ; 
the leaves with water as a laxative, and in decoction to relieve 
the pain of earache. Of the second, he says that when rubbed 
down in rice-water and applied locally, it relieves pain, and that 
the juice with sesamum oil is useful in erysipelatous inflammation, 
haemorrhoids, and the pain in the belly called by the Malabars 
Guinao. Ainslie says of A. indica : — The root, leaves and 
tender shoots are all used in medicine by the Hindus. The 
powder of the dry leaves is given to children in worm cases, also 
a decoction of them with the addition of a little garlic. The 
juice of the same part of the plant, together with that of the 
tender shoots, is occasionally mixed with a small portion of 
margosa oil, and rubbed on the tongues of infants for the pur- 
pose of sickening them and clearing their stomachs of viscid 
phlegm. The hakims prescribe the Koopamaynee in consump- 
tion.’^ In the Fharmacopma of India ('p. 205), the following 
reference to this plant by Dr. Q-. Bidie, of Madras, will be 
found ; — The expressed juice of the leaves is in great repute, 
wherever the plant grows, as an emetic for children, and is 
safe, certain, and speedy in its action. Like Ipecacuanha, it 
seems to have little tendency to act on the bowels or depress the 
vital powers, and it decidedly increases the secretion of the 
pulmonary organs. The dose of the expressed juice for an 
infant is a teaspoonful.” Dr. Boss speaks highly of its use 
as an expectorant, ranking it in this respect with senega ; he 
found it specially useful in the bronchitis of children. The 
purgative action of the root noticed by Bheede is confirmed by 
Dr. H. E. Busteed, who has used it as a laxative for children. 
In Bombay the plant has a reputation as an expectorant, hence 
the native name Khokli (cough). Brigade-Surgeon Langley, 
in a communication to Dr. Watt, Diet. Econ. Prod. Ind., Vol. I., 
writes: — ^‘This plant is called in Canara Ohdlmdri as well 
as Kuppi. The natives use it in congestive headaches : a piece 
of cotton is saturated with the expressed juice and inserted into 
each nostril ; this relieves the head symptoms by causing 
haemorrhage from the nose. The powder of the dry leaves is 
used in bedsores and wounds attacked by worms. In asthma 
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and bronchitis I have employed it with benefit both for children 
and adults/^ Dr. Langley recommends a tincture of the fresh 
herb made with spirits of ether (3 ozs. to one pint), dose 20 to 
60 minims, frequently repeated during the day, in honey ; it acts 
as an expectorant and nauseant ; in large doses it is emetic. 

Description. — -4. indica. — Stem erect, from 1 to 2 feet 
high, branchy, round, smooth ; leaves scattered, petioled, ovate- 
cordate, 3-nerved, serrate, smooth, about 2 inches long and 
li broad ; petioles as long as the leaves ; stipules small, subulate ; 
spikes axillary, generally single, peduncled, erect, as long as 
the leaves, many-flowered, crowned with a body in the form of 
a cross, the base of which is surrounded with a 3-leaved 
calyx, the arms of the cross arc tubular, with their mouths 
fringed, from the base of the cross on one side issues a style-like 
thread, with a fringed stigma, the body of the cross contains 
an ovate seed like substance ; male flowers numerous, crowded 
round the upper part of the spike, calyx 4-leaved, leaflets 
cordate, filaments minute, numerous ; female flowers below the 
male, remote ; involucre cup-formed, with an opening on the 
inner side, striated, smooth, toothed, from 2 to 4-flowered ; 
calyx 3-leaved. (Ro^rb,). 

A. paniculata is a pubescent under-shrub or herb, with long- 
potioled ovate-acuminate leaves which are coarsely and equally 
serrated. The malo flowers are in axillary, filiform spikes, 
and the female in axillary and terminal racemes or panicles ; 
the bracts are minute and not enlarged in fruit. Capsule 1^ 
inch in diameter, 3-lobed, glandular, styles 3 — 7-partite. 

Chemical composition. — The whole plant of A. Indica was dried 
at a low temperature, reduced to powder, and exhausted with 
80 per cent, alcohol. The alcoholic extract was mixed with 
water, acidulated with sulphuric acid, and agitated with petroleum 
ether, and ether ; the solution was then rendered alkaline and 
agitated with ether. .During agitation with petroleum ether, a 
quantity of dark matter separated, which was partly soluble in 
ether, and in alkalies, and contained much colouring matter. 
The petroleum other extract was dark and viscid, and had an 
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aromatic odour, but did not yield any crystalline deposit on 
standing: in absolute alcohol it was soluble, and on spon* 
taneous evaporation some yellow matter separated, which was 
destitute of crystalline structure on microscopic examination. 
The alcoholic solution had no special taste. The ether extract 
was yellow, and had an aromatic somewhat tea-like odour, and 
on standing became indistinctly crystalline. In warm water 
a portion dissolved, tho solution possessing a strong acid 
reaction, and affording a dirty reddish coloration with ferric 
chloride : it did not precipitate gelatine, and gave no reaction 
with cyanide of potassium. The portion insoluble in water 
was dissolved by ammonia, affording a deep yellow coloured 
solution with a somewhat camphoraceous odour, the addition 
of acids causing the precipitation of whitish flocks. 

The ether extract obtained from the original aqueous solution, 
after it had been rendered alkaline, contained a well-marked 
alkaloidal principle, which after purification afforded the 
following reactions : with Frohde’s reagent pinkish in the cold, 
dirty blue on warming ; with sulphuric acid yellowish-red ; no 
reaction with sulphuric acid and potassium bichromate ; no 
reaction with ferric chloride ; with nitric acid a yellow color- 
ation ; it was not precipitated by chromate of potash from an 
aqueous solution acidulated with sulphuric acid; taste harsh, 
without bitterness. We propose provisionally to call this 
principle Acalyphine, 

Ainslie notices tho use of A. fruticosa, Forsk., as a 
stomachic and alterative, an infusion of the leaves being used. 
{Mat. Ind.f ii. 388.) 

TREWIA NUDIFLORA, Linn. 

Fig. — Wight Ic,, t. 1870 — 1 ; Baill. Etud, Oen. Euphorb., 
t. 18,/. 18 — 23; Rheede, Sort, Mai. i., i. 42. 

Hab. — Hotter parts of India. The root. 

f Femaewton— Pindara, Tdmri, Bhilaura (Hind.), Pitali 
{Beng.), Pitdri, Sivani {Mar.), Kat>kumbla (Can.), Kanohi 
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History, Uses, &c.— -This tree bears the Sanskrit 
names of Pindara, Karah4ta, and Kurangaka. It is described 
in the Nighantas as sweet and cooling, useful for the removal of 
swellings, bile and phlegm ; the root is prescribed in gouty or 
rheumatic affections. Rhecde describes the plant tinder the 
name of Canschi, and states that the root in decoction is used 
to relieve flatulence, and is applied locally in gout. 

Description. — The root has a thickish bark, which is 
of a light-brown colour externally, nearly smooth, and studded 
here and there with a few small lenticular corky worts. On 
rubbing off the thin brown subcrous layer a dull-red surface is 
exposed. The bark is fibrous and tough, and has a subaromatic, 
astringent and slightly bitter taste. The wood is white and 
soft. 

Chemical composition ^ — The fresh root-bark was contused and 
exhausted with 80 per cent, alcohol ; the alcoholic extract 
mixed with water acidulated with sulphuric acid, and agitated 
successively with petroleum ether, and ether ; then rendered 
alkaline with sodic carbonate and agitated first with ether and 
lastly with amylic alcohol. 

During agitation with petroleum ether a large amount of 
resinous matter separated. The petroleum ether extract con- 
tained a large amount of colouring matter and had a persistent 
bitter taste. By agitation with water acidulated with sulphuric 
acid and ether, it was separated into two portions, a portion 
soluble in ether, which contained the greater part of the 
colouring matter, and some fat ; while the aqueous acid solution 
held in suspension yellowish flocks consisting of a neutral 
resinous principle. 

The acid ether extract was small in amount, partly soluble 
in water with acid reaction ; the solution giving a blue*black 
coloration with ferric chloride, and precipitating gelatine, but 
giving no reaction with potassium cyanide. On adding 
ammonia to the ether extract, a yellow to brown sherry colour 
was produced. The ammoniacal solution was agitated with 
ether, which removed a small amount of whitish resinous 
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inatter, insoluble in water and containing no alkaloidal principle. 
The ammoniacal solution contained resinous matter. 

The alkaline ether extract contained traces of an alkaloid, 
which, after purification, gave a very faint-yellow coloration 
with Frohde’s reagent in the cold, the colour becoming faintly 
greenish on warming; concentrated nitric acid gave a slight 
yellow coloration. 

The amylic alcohol extract contained some resinous matter, 
and an alkaloidal principle in larger amount than was present 
in the ether extract, but which we consider to be identical. 

The resinous matter which separated on originally shaking 
the alcoholic extract with petroleum ether, and which was 
insoluble in it, also failed to dissolve in ether ; it was also 
insoluble in aqueous sodic carbonate, and had the properties of 
phlobaphene. 

MALLOTUS PHILLIPPINENSIS, Mull-Arg. 

and Trini.yt, 236; Bcdd. FI, Syh\^t,2SQ\ 
Roxh. Cor. PL li,i t, 168; Itheede, llort, Mai, v,, 21, 24. 

Hab. — Throughout Tropical India, The glands and 
leaves. 

Vernacular, — Kapdla, Kamala {Hind , ) , Kamila ( Beng . ), 
Kapila, Kapita, Kamila (Mar,), Vasdre, Chandrahittu (Can,), 
Kdmpilla (Ghiz.), Kapli, Kapila (Tam,), Kdpila-pod (Tel,). 

History, Uses, &C. — The glandular powder obtained 
from this plant has been used as a dye in India from a very 
remote period. It was probably collected, as at the present 
time, by the aboriginal tribes, who call it Ruhin^ before the 
Hindus invaded India, In Sanskrit it is known as Kampilla, 
and bears the synonyms of Rochanika, Rochana-rakta and 
Lohita-rakta, in allusion to its red colour. In the Nighantas 
it is described as useful in removing phlegm, bile, stone, worms, 
enlarged glands, boils, &c., and the leaves are said to be 
astringent and cooling. In the Bhnvaprakdsa one tola with 
treacle is said to kill and expel all intestinal worms. It 
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is also prescribed for worms in combination with the seeds 
of JEmhelia Rihes (vaverang), chebulic myrobalans, carbonate 
of potash, and rock salt. {Chakradatta,) The Arabs became 
acquainted with Kampilla at an early date, and through them 
it appears to have reached Europe, and to have been known to 
the later Greek physicians about the 7th century. Ibn 
Massowiyeh, physician to the Caliph Ilaroon-el-Raschid, speaks 
of it as highly astringent, a good anthelmintic, and a useful 
application to moist eruptions of the skin, which it soon dries 
up. It is also mentioned by Razi, Tamimi, Baghdadi, Ibn 
Sina, Ibn Baitar and others, all of whom appear to have been 
in much doubt as to its nature, but distinguish it from TFrrrs, 
a product of Arabia, the source of which they were acquainted 
with. Ibn Sina says of Kanbil : — It is in grains like sand, 
red, but less so than Wars, hot and dry in the third degree ; 
Ibn Massowiyeh considers to be highly astringent; it kills 
worms and flukes of the intestines and expels them.’’ Of 
Wars, he says : — ^‘It is a substance like powdered saffron, of an 
intense red colour ( ), brought for sale from Yemen ; 
they say that it is scraped from a plant ; it is hot and dry in 
the third degree, astringent ; a useful application to pimples, 
freckles, &c.” (A number of skin eruptions are named, the exact 
nature of which is doubtful.) 

The author oi the Makhzan, wrote in India (1770), is 
strangely ignorant of the source of this drug. He says : — 

Kinbil is an Arabic form of the Persian Kampilla and Hindi 
Kamila”; he then recapitulates the various opinions held 
as to the source of the drug, and concludes by saying : 

I have heard that it is the pulp of the fruit of a mountain- 
tree like the Ma^asfar, but its leaves are rather larger, and it is 
armed with long stiff thorns, and has fruit like a lime, which 
is green when young and red when ripe ; when ripe it bursts 
open and a dull- red substance escapes and falls on the ground : 
this is collected, and is Kinbil.” Regarding its properties, he 
says that in doses of from 1 to 2 dirhems rubbed into an 
emulsion with any suitable vehicle it expels all kinds of intes- 
tinal worms, and at the same time acts as a purgative. Speaking 
III.— 88 
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of WarSj the some author says that there is a black kindi which 
comes from Ethiopia^ and is called ^ Babahi^^ and a duU^red 
kind which is called Indian, §nd is the worst (as a dye); he 
concludes by saying the seeds of the Wars are like Mash 
(Phaseolm radiattts). There is no mention of its use as an 
anthelmintic; it is described os an aphrodisiac, lithontnptic, 
and remedy for ringworm, pityriasis and freckles. Sprengel 
thought that the source of Wars was Manecylon tUiciorium. 
(Confer. Hist Med.y t II., p. 444, ed. tert.; also Hist, rei 
Herb,^ 1 1., p. 258.) 

Rheede first figured and described the plant ; he states that 
the leaves, fruit and root with honey are applied to poisoned 
bites, bruises, &c. Buchanan {Journey through Mysore in 1801) 
notices Kama la ; it has also been noticed by Ainslie, Roxburgh, 
and Royle, but Mackinnon of Bengal, in 1858, was the first to 
introduce it into European practice in India ; since then it has 
been used with success by many medical men in India and 
Europe. Previous to this, V aughan had sent Kamula to Ilanbury 
from Aden under the name of Wars, and had described its use 
as a dye, and as a remedy in certain skin diseases. {Pharm, 
Journ., Vol. xii., p. 386, 1853.) The true Arabian Wars does 
not appear to have attracted attention in Europe until 1867, 
when it was imported by Messrs. Allen and Hanburys of 
London. The source of Wars remained unknown until 1884, 
when it was ascertained to be the glands of the pod of Flemingia 
Grahamiana, a leguminous plant common in Arabia and 
India. {See Flemingia.) 

As noticed in the Pharmacographia, the names Kanbil 
and Kamala are not in use in the bazars at Aden ; the 
Indian Kamdla being now commonly known there as Wars. 

The dose of Kamdla is from one to two drachms, or one to 
three fluid drachms of a saturated tincture may be employed ; 
it does not cause much nausea, colic, or purging. The parasite 
is generally discharged dead, and it appears to be equally 
efficacious in removing all kindb of worms. The dose should 
be repeated several times at intervals of about three hours. 
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Description^ — Ktoala is a red powder, wHcK varies in 
depth of colour, mixed with it are greenish-yellow feagmtots of 
the capsule of the plant ; like lycopodium it is inflammable and : 
resists admixture with water. Alcohol and ether dissolve a 
considerable portion of it, and the solution poured in water 
emits a melon-like odour. 

Microscopic stmcture, — Each grain of Kamila is a spherical 
body, consisting of an outer delicate membrane within which 
may be seen a structureless mass of yellow colour, in which are 
embedded numerous club-shaped cells, arranged with their 
thick ends outwards ; in order to examine these cells the drug 
must be exhausted of its resin by alcohol or potash. The 
hairs which arc found mixed with the glands are stellate, each 
hair being one-celled and thick -walled. 

Chemical composition, — Pure Kamala contains only between ‘5 
and 3 ’5 per cent, of moisture, and yields to ether, alcohol, amyl 
alcohol, glacial acetic acid, or carbon disulphide, about 80 per 
cent, of resin, which is also soluble in alkalies, but not in benzine, 
and whose alcoholie solution is coloured dingy-green by ferric 
chloride, {Fluchigev,) Leube (1860) analyzed a sample of Kamfila 
which yielded nearly 29 per cent, of ash, 47*6 of resin, and 
19*7 of other soluble matters, consisting of citric, oxalic, and 
tannic acids, gums, &c. Cold alcohol dissolved a resin, 
CI5JJ180*, fusible at 80® 0., and left a more sparingly soluble 
resin, melting at 191®C. Both resins are brittle, 

reddish-yellow, soluble in alkalies with a red colour, not altered 
by dilute acids, and vrhen treated with nitric acid yield oxalic 
acid. Leube could not obtain Anderson’s Rottkrin, C 
or (1855), which crystallized from the concentrated 

ethereal tincture in yellow silky needles. Groves (1872) 
ascertained that it is easily modified by exposure to air, 
and is consequently obtained only from the recent drug, 
Fliickiger subsequently observed that on being fused with 
potassa, rottlerin yields paraoxyhenzoic acid, Anderson’s resinons 
colouring matter has the compositiom melts at 100® C., 

is easily soluble in alcohol and ether, and yields with lead acetate 



alkalies, alcohol and acetic acid, but insoluble in water. It 
appears to be identical with the rottlerin of Anderson. Later 
still, L. Jarvein (J5er., xx., 182) obtained a yellow crystalline 
substance from KamSla, melting at 200®, to which he gave the 
same name and formula as Anderson’s rottlerin. 

The bark of this tree is astringent, and Professor Hummel 
found it to contain 6*5 per cent, of tannin. 

Carefully selected, Kamula, according to P, Siedler, will not 
contain more than 1-5 per cent, of ash, whilst the commercial 
article yields from 21*8 to 49*1 per cent. Ey sifting, fractions 
may be obtained containing as low as 5*2 and as high as 25 per 
cent. High percentage of mineral matter may be due to careless 
collection, or to adulteration ; in the latter case, the ash may 
range from 50 to 80 per cent. The percentage of ash has notably 
increased of late, and by sifting it is often impossible to get the 
drug containing less than 14 per cent, of ash. Of 45 samples 
examined by the author, only three contained less than 6 per 
cent. {Pharm, Zeitg,y 1891, 162.) 

Commerce . — Kamdla is collected in the N.-W. Provinces, the 
Concan and Madras, and is distinguished by the collectors as of 
two qualities, Kapila and Kajnli ; the latter is the best, and is 
obtained by shaking the fruit only in a basket to separate the 
glands. Eapila consists of the glands and other parts of the 



plant, and has a ^enish tinge. The colleetioa of tiie di^g is 
w indnstiy oi the hill Hhonds in Gbnjam, who sdl a few 
measures f(»r a few measures of rice or a yard of olotibi. 

. The average value of the best red !Kam41a is Bs. 11 per 
maund of 41 lbs. The high winds laden with dust, which oftoi 
prevail in India, cause a certain amount of impurity in the drag 
from the adherence of dust to the capsules and leaves of the 
plant. Native dealers test the drug by taking it up on the 
moistened finger and rubbing it firmly upon a piece of white 
paper ; if of good quality, a smooth paste is formed and the 
paper is stained of a bright-yellow colour. 

RICINUS COMMUNIS, Linn. 

Fig, — Bentl. and Trim., t 237 ; Sibth. FI. OrcBc, x., t. 952 ; 
Bayne, Arneigeto. x., t. 48; Bheede, Hort. Mai, ii., t. 32. Castor 
plant {Eng.), Eicin commun (Fr.). 

Hab — Africa P Cultivated throughout India. The leaves, 
seeds, root, and oil. 

Vernacular . — ^Arandi (Hind.), Erandi (Mar.), Bherenda 
(Beng.), Am anakkam-chedi (Tam.), Amudapu-chettu (Tel.), 
Avanakku (Mai.), Karala-gida (Can.), Erando (Ouz.). 

History, Uses, &C. — The Castor plant is called in 
Sanskrit Eranda, Euvu, EuTuka and Uruvuka, and the red 
variety Eaktairanda ; the root and the oil obtained from the 
seeds have been used medicinally by the Hindus from a very 
remote period, and are mentioned by Susruta. 

Both root and oil are described as purgative and useful in 
costiveness, fiatulence, rheumatism, fever and inflammatory 
affections ; on account of its efficacy in rheumatism the plan 
bears the synonym of Vatdri (vdta-dri). As a purgative the 
oil is directed to be taken with cow’s urine or an iTifnainT i of 
ginger or the decoction of the ten roots known as dasamula (see 
Vol. I., p. 243). The seeds freed from the husks and germs, and 
boiled in milk and water, form a decoction which is given in 
rheumatism ; a decoction of the root with carbonate of potash 
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is-niso prescribed, and most oomponnd medicines given in 
rheumatic and neuralgic affections contain the root. The leaves 
are applied to the breast to stop the secretion of milk, and, 
boiled with the root in goat’s milk and water, they are used 
as a local application in ophthalmia. When applied to the 
abdomen they are popularly thought to promote the menstrual 
flow; in Oovardham (203), the halikavad/m, or ‘‘peasant 
woman,” is represented as lying in pain upon the leaves of the 
Eranda. 

In the proverbial language of the Indians the Castor plant is 
emblematic of frailty ; they say : — Naukri arand ki jar hai (ser- 
vice is like the root of the Castor plant). The Arabs appear to 
have first become acquainted with the tree in India, as they 
call the seeds Simsim-el-hindi, “Indian Sesamum, ” and the 
plant Khirvaa a word which signifies any weak or 

frail plant ; the properties they attribute to it are also those 
mentioned by Sanskrit writers. Again, in the Saptasataka of 
Hala, we find the large and swelling breasts of the peasant 
girl likened to the Eranda leaf, and in Arabic we have the 
expression i\j^\ applied to a beautiful and tender girl. 

i2. communis is the Bidanjir and Kinnatu of the Persians ; it 
also bears various local names, such as Gerchak in the Shahpur 
District, and Buzanjir, “goat’s fig,” in Khorasan. 

Aitchison notices its cultivation round the borders of fields 
in the latter province, and in the Harirud District, for the sake 
of the oil which is used as a lamp oil, and says that the peasantry 
are unacquainted with its purgative properties. The plant was 
cultivated in Southern Europe at a very early date ; it is the 

of Herodotus, the ^poro)!/ of Theophrastus (H.P.i., 16 ; C.P. ii.), 
and the 'ciVt or Kportov of Dioscorides (iv., 158), who observes 
that the name is given to the seed on account of its 
resemblance to an insect known by that name {Ixodes Ricinus^ 
Latr.). He also notices Castor oil and its medicinal use. It 
is the Ricinus or Cicus of Pliny (15, 7), “a tree which grows 
in Egypt in great abundance ; by some it is known as croton, 
by others as sili, and by others, again, as wild sesamum : it is 
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not 80 very long since this tree was #pet introduced Itere. 
Eaten with food the oil is repulsive, hut it is very useful for 
burning in lamps.^' 

The Jews and Abyssinian Christians say that it was under 
this tree that Jonah sat, but in the English version the Hebrew 
word Kikajon is translated ** gourd/^ For a history of the 
plant in Europe, the Pharmacographia may be consulted. 

Mahometan medical writers describe two kinds, red and 
white : the red is said to be the most active. They consider 
the oil a powerful resolvent and purgative of cold humors, and 
prescribe it in palsy, asthma, colds, colic, flatulence, rheumatism, 
dropsy and araenorrhooa ; of the seeds, 10 kernels rubbed down 
with honey are sufficient as a purge. A poultice of the 
crushed seeds is used to reduce gouty and rheumatic swellings, 
and inflammation of the breasts of women during lactation. 
The leaves have similar properties, but in a less degree. The 
fresh juice is used as an emetic in poisoning by opium and 
other narcotics ; made into a poultice with barley meal it is 
applied to inflammatory affections of the eye. The root-bark 
is used as a purgative and alterative in chronic enlargements 
and skin diseases ; it is also applied externally. 

In modern medicine Castor oil is much valued as a non-irritant 
purgative ; a drop is sometimes dropped into the eye to allay^ 
irritation, and, strange to say, the leaves are applied locally in 
Europe to promote the secretion of milk, whereas in India the 
native practice of applying them to stop the secretion of milk 
is recognised in the Government hospitals under European 
superintendence. A fluid extract of the leaves has also been 
recommended in Europe as a lactagogue. As a purgative the 
oil is best administered in the^early morning on an empty 
stomach, when about one drachm will usually be found JSuflScient, 
at other times at least half an ounce will be required. Various 
fluids have been recommended to conceal the taste of the oil, 
such as brandy, peppermint water, &c., but the decoction of fresh 
ginger, as used in India, is, we think, the best vehicle. The 
aboA-e remarks apply to cold drawn oil ; the bazar oil extracted 
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b 7 l)oiling is more active, and, as it is not always oareftdly 
prepared, it may contain the acrid prin<nplc of the seed and 
give rise to disagreeable symptoms. The alleged antirheumatic 
properties of the plant so insisted upon by Hindu and Maho- 
metan physicians are worthy of being tested by careful clinical 
observation. 

M. H. Meyer (PAam. Zeitsch. /. Bussland, xxx., p. 282, 
1891), in order to decide the question as to the purgative 
properties of ricinoleic acid, prepared that substance perfectly 
pure, also its glyceride, and ricinelaidic acid. All these 
preparations were administered to cats, and acted as purgatives. 
The author concludes that there is no reason to suppose that 
Castor oil contains any purgative principle other than 
ricinoleic acid. 

Dr. H. Stillmark has discovered in the seeds an albuminoid 
body which he has named This, however, does not 

appear to be the purgative principle. Its action, whether given 
by the mouth or hypodermically, is to produce haomorrhagic 
inflammation of the gastro-intestinal tract, affecting primarily 
the small intestines, and probably obstructing the bile duct, 
since there is usually extreme fullness of the gall bladder ; the 
inflammation also extends to the vesical mucous ^ membrane. 
Diarrhoea is by no means constant. The drowsiness and 
convulsions which occurred in some of his experiments on 
animals he attributes to possible thrombosis of the cerebral 
vessels. The lethal dose of ricin for man he calculates to be 
6*0 milligrams for a man weighing 60 kilograms, this generally 
being equal to about ten ordinary seeds, although Christison 
once had a fatal case, where only three seeds had been swallowed, 
and, on the other hand, a case is on record in which a person 
who had eaten 17 seeds, recovered, 

Ricin appears to have a peculiar effect upon blood, causing 
a rapid conglomeration of the red corpuscules, together with 
the formation of a substance like fibrin. One part of ricin to 
60,000 of defibrinated blood is sufficient to cause a separation of 
the serum, so that the latter is capable of being passed through 
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a filter* Crotonoieic acid, which exists in croton seeds, was 
found to be quite distinct from ricin. 


The results obtained by Dr. Stillmark find further confirma- 
tion in a note in the Medical Recorder (July, p. 299), in which 
it is stated that fifteen children, under six years of age, poisoned 
by eating castor seeds, suffered from severe vomiting and 
prostration, but not from catharsis. 

Ehrlich ( Afed. Woehenschr,, No. 32, p. 976, 1891) 
reports some interesting experiments with ricin. He found 
that injected into the veins of animals, it is fatal in doses of 
three milligrams per kilo of body- weight ; taken internally it 
is a hundred times less active, but still so poisonous that 0*18 
gram is a fatal dose for an adult man. He found different 
animals to be unequally affected by it ; guinea pigs were 
especially susceptible to the poison, but white mice much less 
so. The symptoms were diarrhoea and prostration: on posf^ 
mortem examination the appearances in some cases were such 
as are seen in cholera, but more frequently there was a 
haemorrhagic condition of the intestines and often of the 
subcutaneous cellular tissue. 


Ehrlich also succeeded in rendering animals insusceptible 
to the poison by administering gradually increasing doses 
internally : at the end of two months of this treatment he found 
that mice could bear a dose of 5 decigrams of ricin (sufficient 
to kill an adult man ), the fatal dose for an unprotected mouse 
being 35 milligrams. 

The immunity obtained was still more marked in experiments 
on the conjunctiva; under ordinary circumstances touching the 
membrane with a 1 per cent, solution of ricin produced intense 
inflammation, but after several weeks of protective treatment 
the strongest solution could be freely applied without producing 
any effect. 

The establishment of the immunity appears to commence 
suddenly on the sixth day, and continues to increase from that 
time. The author insists upon the similarity between this 
1IT.—39 ' ^ 
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sudden immunity and the critical subsidence of fever in certain 
acute diseases, such as pneumonia, measles, &c., which he 
considers may also be regarded as indicating the establishment 
of an immunity in those diseases. 

Animals in which an immunity to the ricin poison had been 
established, were found, six months after the cessation of all 
treatment, to be incapable of being affected by the poison. 
Ehrlich has also made similar experiments with abrin, the 
active principle of Ahnis prmdoritts, which he reserves for 
early publication. 

Description. — There are many varieties of the plant 
which have been produced by cultivation ; they may be divided 
into the large red- seeded kinds, and those with grey seeds 
marked with brown blotches; the latter are preferred for 
medicinal use. 

The roots are tolerably straight, and give off a few rootlets ; 
they are covered by a light-brown bark, nearly smooth, but 
marked with little transverse warty ridges. The wood is white 
and soft. The bark has an acrid taste. 

The seeds are contained in a tricoccous capsule, one in each 
cell ; they are oblong, from i to ^ an inch long and about J of 
an inch broad, the dorsal surface is more arched than the 
ventral. The apex is somewhat pointed, below it is a tumid 
caruncula, on the removal of which a dark depressed cicatrix is 
seen. The testa is gre}'', marked with brown blotches. The 
kernel is enclosed in a delicate white membrane, and consists of 
a copious white albumen, in the axis of which are situated two 
leafy cotyledons and a short stout radicle. 

Microscopic structure . — The epidermis of the seeds is com- 
posed of tabular cells, which are here and there coloured in 
patches which correspond to the spots on the seed. The testa 
consists of cylindrical cells in close apposition. The kernel 
is a mass of closely-packed cells with granular contents, but if 
water is brought in contact with the section, oil globules separate 
from the albumen. In the latter may be demonstrated the 
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Aleurone crystals which are found in many seeds, (Sachs 
Lehrhuch der Dotanik^ p. 554.) The root-bark shows numerous 
cells filled with a yellow refractive substance which appears to 
be resinous ; in other respects it is not remarkable. 

Chemical composHion, — The most important constituent of 
the seeds is the fixed oil called castor oil, of which the peeled 
kernels afford at most half of their weight. 

The authors of the Pharmacographia say : — 

The castor oil of commerce has asp. gr. of about 0-96, usually 
a pale yellow tint, a viscid consistence, and a very slight yet 
rather mawkish odour and taste, b^xposed to cold, it does not 
in general entirely solidify until the temperature reaches — 18°C. 
In thin layers it dries up to a varnish -like film. 

^‘Castor oil is distinguished by its power of mixing in all 
proportions with glacial acetic acid or absolute alcohol. It is 
even soluble in four parts of spirit of wine (*838) at 15® C., and 
mixes without turbidity with an equal weight of the same 
solvent at 25® C. The commercial varieties of the oil, 
however, differ considerably in these as well as in some other 
resj)octs. 

The optical properties of the oil demand further investiga- 
tion, as we have found that some samjjles deviate the ray of 
polarized light to the right and others to the left. 

“ By saponification, castor oil yields several fatty acids, one 
of which appears to be Palmitic Acid, Another acid (peculiar 
to the oil) is Ricinoleic Acid, it is solid below 

0® C. ; docs not solidify in contact with the air by absorption 
of oxygen, and is not homologous with oleic or linoleic acid, 
neither of which is found in castor oil. Castor oil is never- 
theless thickened, if 6 parts of it are warmed with 1 part of 
starch and 5 of nitric acid (sp. gr. 1*25), Ricinelaidin being 
thus formed. From this, Bicinelaidic Acid may easily be 
obtained in brilliant crystals. 

“^^As to the albmninoid matter of the seeds, Fleury (18G5) 
obtained 3*23 per cent, of nitrogen, which would answer to 
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about 20 per cent, of such substances. The same chemist 
further extracted 46*6 per cent, of fixed oil, 2*2 of sugar and 
mucilage, besides 18 per cent, of cellulose. 

^^Tuson, in 1864, by exhausting castor oil seeds with boiling 
water, obtained from them an alkaloid which he named Ricinine, 
He states that it crystalKzes in rectangular prisms and tables, 
which ,when heated, fuse, and, upon cooling, solidify as a 
crystalline mass ; the crystals may even be sublimed. Ricinine 
dissolves readily in water or alcohol^ less freely in ether or 
benzol. AV ith mercuric chloride, it combines to form tufts of 
silky crystals, soluble in water or alcohol. AVerner (1869), on 
repeating Tuson’s process on 30 lbs. of Italian castor oil seeds, 
also obtained a crop of crystals, which in appearance and 
solubility had many of the characters ascribed to ricinine, but 
differed in the essential point that w'hen incinerated they left a 
residuum of magnesia. Werner regarded them as the mag- 
nesium salt of a new acid. Tuson repudiates the suspicion that 
ricinine may be identical with Werner’s magnesium compound. 
E. S. Wayne of Cincinnati (1874) found in the leaves of 
Ricinus a substance apparently identical with Tuson’s ricinine ; 
but he considers that it has no claim to be called an alkaloid, 

"‘The testa of castor oil seeds afforded us 10*7 per cent, of 
ash, one-tenth of which we found to consist of silica. The ash 
of the kernel previously dried at 100<^C., amounts to only 3*5 
per cent.” {Op, cit., 2nd Ed„ p. 569.) 

K. Hazura and A. Griissner [Moniteur Scient,, Ap. 1889) 
infer from their experiments that the liquid acid of castor oil 
is not a single compound, as has been hitherto supposed, but a 
mixture of two isomeric acids of the composition 
one of which, ricinoleic acid, yields on oxidation trioxystearic 
acid, whilst the other, ricinisoleic acid, yields isotrioxystearic 
acid. The proportion of these acids is about 1 of the former to 
2 of the latter. As no dioxystearic acid has been obtained 
from the oxidation of the liquid acids of castor oil, it may be 
concluded that of all the fatty oils hitherto examined, castor oil 
is the only one which contains no oleine. 
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The leaves, stem, and root of B, communis contain the same 
active principles as the seeds ; a proximate analysis by A* L. 
Beck {Amer, Journ. Pharm., 1888) gave the following 
results : — 



Leaves. 

Stem. 

Root. 

Extracted by petroleum spirit 

„ ether 

„ ,, alcohol 

4- 582 

2- 576 
2-490 

12-(>99 

1-200 

2-193 

5- 440 
43-590 
11-220 
12*700 

1-311 

0275 

0-316 

0-833 

0380 

0-338 

„ „ diluted Na OH 

II II If 11 01 

by chlorine 



Kesiducs, cellulose, &c 

Ash 

5- 466 

6- 100 

7-050 

7-083 

Moisture 

Loss 





The poisonous principle present in castor oil seeds has been 
variously represented as an alkaloid, a glucoside, and an 
organic acid. But as the result of an exhaustive chemical and 
pharmacological investigation, recorded in a lengthy treatise 
( Arbeit, d. Pharmahol. Inst. Porpaty Part III., p. 69), Herr Still- 
mark has come to the conclusion that it is an albuminoid body, 
identical with the “ B. jjhytalbumose, separated from the 
dried juice of Carica Pajxti/a by Sidney Martin, and belonging 
to the class of unformed ferments. This substance, which he 
has named ‘^ricin,” may be prepared by exhausting well- 
pressed peeled Ricinus seeds, reduced to powder, wuth a 1 0 per 
cent, solution of sodium chloride, saturating the clear percolate at 
the ordinary temperature with magnesium sulphate and sodium 
sulphate, and keeping it in a cool place, when, besides large 
crystals of the two sulphates, a white precipitate, easily separable 
from these, is formed. This is placed in a dialyser, with 
frequent changes of water, for six days, after which the residue 
is removed and dried over sulphuric acid, and can then bo 
reduced to a snow-white powder, which still contains 1 0 to 20 
per cent, of sulphate. This substance is a most powerful poison. 
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exercising a remarkable power of coagulation, so that the blood 
coming into contact with a minute quantity that has been 
absorbed is coagulated, blocks the lumina of the intestinal 
capillaries, and causes thrombosis and ecchyraosis. Even when 
introduced subcutaneously, the principal action of the poison 
appears to occur in the intestinal canal, and not at the place of 
injection. The lethal dose for a man weighing sixty kilograms 
is estimated as 0‘18 gram, and it is stated that this quantity is 
contained in the press-cake from 3 grams of peeled seeds. In 
view of this fact, that the residue from the pressing of castor 
oil contains such large quantities of a tasteless poison exceeding 
arsenic in toxic power, and at present not to be detected in 
the body by any known method, Herr Stillmark raises the 
question, whether it should not be made compulsory upon 
manufacturers to burn the cake, or render it harmless by a 
process of boiling that would destroy the ferment. Experiments 
were also made upon the seeds of nine other species of Ricinus, 
as well as those of Croton Tiglium and Jatropha C ureas, and in 
each case a poisonous albuminoid substance was separated, 
similar to, if not identical with, ricin, and belonging to the 
class of ferments. It is pointed out by the author that the 
coagulating power of ricin explains the external application 
in some countries of crushed Ricinus seeds as a haemostatic. 
(Fharm, Journ,^ Nov. 2nd, 1889.) 

Commerce , — Several varieties of the castor plant are cultivat- 
ed in India : they may be divided into large-seeded and small - 
seeded. The seeds of the latter variety only are exported, 
those of the former being used in India for the preparation 
of an inferior kind of oil which is used for lubricating 
machinery, &c. 

The exports of seed from 1885-86 to 1888-89 were : — 

1885- 86 34,000 tons, valued at 30 lakhs of Rupees, 

1886- 87 31,000 „ „ 29 „ 

1887- 88 36,000 „ „ 84 „ „ 

1888- 89 29,000 „ „ 31 „ 

Most of the castor seed goes to Italy. 
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The exports of oil, mostly from Bengal, during the same 
period, were : — 

1835- ^6... 2*2 millions of gallons, valued at 22 lakhs of Rupees. 

1886- 87... 2-7 „ „ „ 27 ,. „ 

1887- 88... 2-7 „ „ „ 26 „ „ 

1888- 89. ..2*7 „ „ „ 26 „ „ 

Almost the whole of the oil goes to England. 

Ricin has been introduced into commerce by Merck of 
Darmstadt. 

BALIOSPERMUM AXILLARE, Blmne. 

Fig. — Wight Ic.y t. 1885; RheedCy Hart, J\£al. x», t, 76. 

Hab. — Tropical and Subtropical Himalaya. Deccan 
Peninsula. The root and seeds. 

Vernacular. — Danti {Ilind., Beng., Mar.,Otiz, ),Konda-am4dam 
(TeL)y Niiga-danti (Tam,, MaL). 

History, Uses, &C. — This plant, in Sanskrit Danti, 
Nagadanti or Danta-mulika, with numerous synonyms, such 
as Upachitra, Makulaka, &c., is much used in Hindu medicine 
where purgation is indicated, the root being generally prescribed. 
The seeds (Danti-vija) are also used, and are sometimes sold in the 
shops as croton seeds. The following formula from Chakradatta 
will show how the root is prescribed: — 

Danti haritahi. — Take 25 large chebulic myrobalans and 
enclose them in a piece of cloth, then take of the roots of 
Baliospermum axillare and Iponuea Tnrjicthuniy each 200 tolas, 
water 64 seers, boil them together till the water is reduced to 
8 seers. Strain the decoction, take out the chebulic myrobalans 
and fry them in 32 tolas of sesamum oil. To the strained 
decoction add 200 tolas of old treacle, then boil till reduced to 
the proper consistence for a confection. How add to the mass 
the following substances : powdered root of Ipomcea Turpethum 
32 tolas, long popper and ginger, each 8 tolas, and stir them 
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well; when cool, add 32 tolas of honey; cinnamon, cardamoms, 
tejpat leaves, and the flowers of Mesuaferrea; each 8 tolas, and 
prepare a confection. The chebulic myrobalans should be kept 
embedded in the medicine. Two tolas of the confection and 
one of the myrobalans are to be taken every morning.’^ 

A more simple formula from the Bhavaprakasa is the 
Qud^shtdka. Take of danti, trivrit (Ipomcea Turpethum\ and 
plumbago root, black pep^r, ginger and long pepper root, 
equal parts in fine powder ; treacle, equal in weight to all the 
other ingredients, and mix. Dose about a tola every morning, 
in flatulence, anasarca, jaundice, &c. 

Bheede says of Danti:— Folia, radix atque fnictus, tanta 
purgandi poUent energia, ut solus odor catharsin excitet : folia 
extrinsice applicata articular! medentur morbo.’’ 

Boxburgh remarks : — “ The seeds are esteemed by the natives 
a good purgative ; they administer one seed bruised up with water 
for every evacuation they wish the patient to have. There 
would appear to be little doubt that the seeds of this plant were 
the original Dand of the Arabian physicians, but were sub- 
sequently superseded by those of Croton Tiglium^ as has been the 
case in India. 

Description. — Roots nearly straight, seldom branched, 
about as thick as the finger; bark brown, scabrous; wood yellow- 
ish-white, soft and tough. The outer layer of the bark consists 
of several rows of brick-shaped brown cells, mostly empty, but 
some of them containing a dark reddish-brown resin ; within this 
the parenchyma is so loaded with conglomerate raphides that 
its structure is with difficulty seen ; it has many cells filled with 
resin as in the suber, and very numerous yellow liber cells. 
The wood is loaded with starch. 

The seeds weigh about one and a half grains each, and are 
exactly similar to very small castor seeds. 

Commerce . — The seeds are no longer found in the bazars, 
having been superseded by the imported croton seeds; the root 
is also difficidt to obtain, that sold in the shops as Danti-mul 
being usually the root of lUcinm communU. 
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TfeAQIA INVOLUCRA'TA, ^ 

Pig**— Zeyl,, t. 92; S,hee4e, Sort. Mai. i. $8; 
Yar. ci^mtibina^ A. Jim, HenU Eu^horh,, t, 16, 49 B* 

Hab. — Throughout Indian The root. 

Barhanta {Hind,), Bichati (Bpw^,), Sanchtui, 
{Tam,}, Eaiu^hkori, Ehajkold (Mar,), Bulagli^di (2k/.), 
Baligilu 

History, XJses, &C«—Thi8*very variable plant, of which 
four varietiee are described in the Flora of British India, is the 
Vrischik&li of the Raja Kirghanta, where it is said to bear the 
came name in Marathi and to be called Haligilu in Oanarese. ll 
is recommended in bilious fever, and as a diuretic and alterative. 
Bheede says of it: — Conducit in febre ossium, ac servit pro 
pFuritu corporis ; in decocto data urinam suppressam movet/* 
He also notices its use on the doctrine of signatures as a 
remedy for the sting of the Ray fish^ 

Ainslie (ii., 61 and 389) says : — ^^The root, which is sometimes 
called Coorundootievayr,* has in its dried state but little taste or 
smell, though in its more succulent condition it has a rather 
pleasant odour ; it is considered as diaphoretic and alterative, 
and is prescribed in decoction, together with other articles of 
like virtues, to correct the habit in cases of mayghum (cachexia), 
and in old venereal complaints, attended with anomalous 
symptoms ; an infusion of it is also given as a drink in ardent 
fever, in the quantity of half a teacupful twice daily,^' 

In the Concan the roots of these plants are used to aid the 
extraction of Guinea-worm, a paste made from them being 
applied to the part. A paste of the roots with Tulsi juice is 
also used as a cure for itchy eruption of the skin. In Tanjore, 
the root is boiled with cow’s milk and taken at bedtime for dry 
cough. 

Description. — Shrubby, climbing, 4 to 6 feet high ; 
leaves petioled, 3-divided, serrate, hairy, 2 to 4 inches long ; 
stipules half lanceolate ; racemes erect, many-flowered ; male 
flowers numerous on the upper part of the raceme, veiy small, 
III-40 
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yellow, each with three bracts; female flowers beneath the 
male, two on each raceme, with the calyx leaflets pinnatifid. 
The plant stings like the nettle. For a description of its 
yarieties, the reader is referred to the Ilora of British India. 

EXC.®CARIA AGALLOCHA, Linn. 

Fig.- Wight Ic.f t. 1865 B; RheedCy Eort. Mai. v., t. 45. 
Blinding tree, Tiger’s milk tree (Eng.)y Arbre aveuglant (Fr.). 

Hab. — Tidal forests of India. The juice and cork. 

FVrnocwZflfr.— Gaoura, tJguru, Gangwa, Geria {Beng»), Chilla 
{TeL), Haro (Oaw.), Geva, Phungali, Hura(ifar.), Tillai-cheddi 
{Tam.). 

History, Uses, &€• — This tree was named Agallocha by 
the old botanists, from a supposition that a kind of Aloe-wood 
was yielded by it ; but Loureiro, speaking of E. cochin-chinenBiSy 
remarks, ‘‘ nec agallochum, quamvis spurium, in ilia inveneri. ’’ 
The wood is white, soft, and spongy, and has no aromatic pro- 
perties. All parts of the tree abound in an acrid milky juice, 
which causes intense pain if it gets into the eyes; this juice is 
said to be used in Australia and New Guinea to cure ulcers, 
leprosy, &c. If collected it hardens into a kind of caoutchouc, 
a grain or two of which is used by the boatmen on the Western 
Coast of India as a purgative. Ainslie (ii., 438) states that a 
decoction of the leaves is occasionally given by Hindu doctors 
in epilepsy, in the quantity of a quarter of a teacupful twice 
daily. This decoction is also used as an application to ulcers. 

Smith {Econ. Dict.y 5) states that in Fiji the plant is employed 
for the cure of leprosy, its mode of application being very 
singular. The body of the patient is first rubbed with the green 
leaves ; he is then placed in a small room and bound hand and 
foot, and a small fire is made of pieces of the wood, from which 
rises a thick smoke ; the patient is suspended over this fire, and 
remains for some hours in the midst of the poisonous smoke^ 
enduring the most agonising torture and often fainting. When 
thoroughly smoked, he is removed, and the slime is scraped 
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from the body ; lie is then scarified and left to await the result^ 
whioh^ if the patient survives, is said to be a cure. 

From the lower part of the trunk and roots of this tree a soft, 
light, reddish suber is obtained, which is sold by the itinerant 
medicine men of Western India, under the name of Tejbul, as 
an aphrodisiacal tonic. It occurs in irregular-shaped pieces 
about half an inch thick, and often as large as the palm of the 
hand, from which the epidermis has been removed by scraping 
and trimming. The structure is that of coari^ cork, the cells 
being about six times the size of ordinary cork cells. This sub- 
stance has a glistening appearance, and is always kept saturated 
with water, so that on breaking it, it appears to be full of juice. 
It is inodorous and tasteless. 

On some parts of the Coast it is said to be used for making 
floats for fishing nets. 

Description. — A small evergreen tree or shrub, growing 
along with Bhizophora and Avicennia, and sometimes called the 

milky mangrove/’ Leaves ovate, between fleshy and coria- 
ceous, 2 to 4 inches, entire or sinuate crenate, pale brown when 
dry, base acute or rounded; nerves many, very faint, sub- 
horizontal ; petiole i to 1 inch. Flowers fragrant, male spikes 
numerous, 1 to 2 inches; female racemes few, i to 1 inch. 
Bracts of male spike with one flower and several minute 
bractioles. Filaments much lengthened after flowering. Styles 
free nearly to the base. Seeds subglobose, smooth. The 
variations in the size of the fruit and seeds are remarkable. 
{FI. Br. Ind.) 

Hants of minor importance belonging to this order, which 
are used medicinally, are 

Macaranga Roxburghii, Wight Ic., t. 817, a small 
tree of the Deccan Peninsula, with peltate, cordate leaves, small 
green flowers, and fruit the size of a pea. The young shoots 
and fruit are covered with a clammy, reddish secretion having 
an odour like turpentine. The country people use the following 
in Jarandi {Angl^ Liver): — One part of the young shoots, with 
3 parts of the young shoots of Khor^ti a8'p$rrima), are 
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jruit>l)ed down .2 puts, each theVlwlai /oi W>tb Tb« 
^tepeaa&m may be administered twice a day in do«^ al | of 
a seer. The Marathi name is CSilbdtar. bark ocmtakui 
,18'4 per cent, of tannic add, giving a blue-black predpitato 
with ferric chloride, and the air-dried buk leaves 11 per oust, 
-of mineral matter (m incineration. 

Chrozophora plicata, A. Jua.^ Burnt. Ind., t. 62,/. 1, 
is a common weed on cultivated ground, and in the bottoms of 
dried up tanks in many parts of tropical India in the cold season. 
It is reputed to have alterative properties, and is mentioned by 
AinsHe as a plant which Dr. F. Hamilton had brought to him 
in Behar, as one of those which was supposed to have virtues in 
leprous affections; the dry plant is made into a decoction to 
which is added a little mustard. {Kat. Ind., ii., 398.) 

Sebastiania Chamaelea, Mull-Arg., the Cadi-avanaeu 
of Rheede (ii., 34), and the Bhui-erandi of the Concan, is a small 
plant, with linear, finely serrated leaves and small spinous cocci, 
the juice of which in wine is used as an astringent ; a ghrita 
of the plant is considered to be tonic, and is applied to the 
head in vertigo. 


UETICACE^. 

GIRONNIERA RETICULATA, ThwaiUe. 

Fig . — Bedd, FI. Sylv., t. 313. Syn., Celtis reticulata. 

Hab. — Sikkim, Himalaya, Assam, Burma, Pegu, Deccan 
Peninsula, Ceylon. The wood. 

Fmtacular.— KoditSni ( Tam.) ,Kho-manig (JV’%»n),NSrakiya- 
ood (Ind. Bazan'). 

History, Uses, &c. — This wood does not appear to be 
mentioned by Indian medical writers, nor can we find any 
teoord of its collection in India for medicinal use, the bazars 
being supplied from Ceylon, where it has probably been in use 
a runote period. 
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AMt, asd b]F tli« Qisgalese ITr^mw, ofl aeocmai d( st| diig^ 
odoar, irliok resides ec^)eciall 7 in tbe tihnsk stem and Hm iwcgsr 
branolies. The smell of it so perfectly resembles that of kwnaot 
ordnre, that one cannot perceive the smalleet difierenoebetwasa 
them. When the tree is rasped, and the raspings are sprinlded 
with water, the stench is quite intolerable. It is neverthe* 
less taken internally by the Cingalese as an efficacious remedy. 
When scraped fine and mixed with lemon juice, it is taken 
internally, as a purifier of the blood in itch and other cutaneous 
eruptions, the body being at the same time anointed with it 
externally.'’ [Thunberg’s Travels, iv., 234.) 

Thunberg obtained leaves and young plants of the tree, but 
no blossoms ; the plants were all killed by cold in the Kti gliab 
Channel. 

The Portuguese call the wood Poo de nurda or Poo sujo. In 
India it is burnt as a fumigatory to drive away evil spirits; the 
bazar name signifies “ hellish incense.” In Ceylon, according 
to Mr. J. Alexander, it is hung up near dwelling-houses as a 
charm to keep away evil spirits. As sold in the bazars it is a 
light-brown wood in irregular-shaped pieces, having a pene- 
trating odour, exactly similar to that of fresh human ordure. 

Chemical composition . — The wood has been examined by Prof. 
W. R. Dunstan. By distillation with water a minute quantity 
of a solid crystalline substance was obtained. It possessed a 
fsecal odour, and after purification melted at QS'fi^C. Its 
physical and chemical properties were not those of a-naph- 
thylamine. It afforded a crystalline picrate, by the analysis of 
which the substance was shown to possess the composition of 
methyl-indole (C*H9N), and by its physical and chemical 
properties it was proved to be identical witii the Pr. 3 methyl- 
indole, or skatole, which Brieger isolated in 1877 from biimgn 
fsBoes, and Salkowski soon afterwards obtained from among the 
putrefaction products of animal proteid. Kenchi has observed 
Ike formation of the same substance when pota^ is fused with 
(dbumen, and it has also been prepared synthecieaUy. 
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bom G. reticulata oomapondB in all its j^cop^ss Mth 
synthetical skatole from propylidene phenyl-liydraside. The 
occurrence of skatole in a plant has not hitherto been obseryed ; 
it has appeared to be a characteristic product of the bacterial 
resolution of ftnimAl proteid. {Pharm. Journ.^ J une 1 6th, 1889.) 

The nomenclature followed is that which has been proposed 
by Fischer. The benzene nucleus of indole being desig- 
nated by Bz, and the pyrrole nucleus by the contraction Pr, the 
nitrogen of the pyrrole nucleus is numbered 1, as well as the 
corresponding carbon atom of the benzene nucleus ; thus the 

formula of skatole is— 

OH 



OH HH 


Holoptelea integrifolia, Planch.^ Wight Ic., t, 1968; 
Saa^b, Cor, PL, t, 78 ; Bedd, FL 8ylv,, L 310, a tree extending 
from the Lower Himalayas to Travancore, has a mucilaginous 
bark, which is boiled and the juice squeezed out and applied 
to rheumatic swellings ; the exhausted bark is then powdered 
and applied orer the parts covered by the sticky juice. The 
vernacular names of the tree are Papri (Mitid,), Aya 
Navili (TeL), Vavala (Jfar.), Rasbija {Can,) 

CANNABIS SATIVA, Unn. 

Fig. — Bentl, and Tnm,, t, 231 ; Beichb, Ic, FI, Oerm,, 
tk 655 ; Bheede, Bort. Mai, x,, it, 60, 61. Hemp {Eng,), 
Chanvre (Fr.). 

Hab* — Himalaya. Cultivated in India. The leaves^ 
leoude flowering topsi resinous exudation, and seeds. 



Ferwort^far.— The leaves^^Bhang, Ssbji {Si$id.i Bmg.f 
Oanja-ilai, fiangi-ilai (Tom.), Ganja-aka, Bangi-akix 
Eanchiva^ela ( Mai ), Bangi ( Can . ) , Bhang Fbweii&g 

tops— Ganja (JSenrf., Beng.y Ouz.)y Ganja {Tam.y Tely Mar.), 
Eancha (Mal.)y Bangi [Can.). The resin — Charas {Hind., 
Beng.y Ouz.y Mar.), Ganja-pil (Tam.), Ganja-rasam (Tel), 
Xanchava-pala (Mai), Bangi-gondu (Can.). The seeds— 
Ganje-ke-bij (Hind.), Ganja^virai (Tam.), Ganja-vittiilu(Ik/.), 
Kanchava-vitta (Mai), Bangi-bija (Can.), Ganja-bij (Beng.)^ 
Bhanga-oha-bi (Mar.), Bhing-nu-bi ( Chiz .) . 

History, Uses, &C. — The hemp plant, in Sanskrit 
Bhanga and Indrasana, ‘‘ India’s hemp,” has been known in the 
East as a fibre plant from prehistoric times. It is mentioned 
along with the Vedic plant Janjida, which has magic and 
medicinal properties, and which is described in the Athavaveda 
(ix., 34, 35) as a protector, and is supplicated to protect all 
animals and properties. The gods are said to have three times 
created this herb (oehadhi) . Indra has given it a thousand eyes, 
and conferred on it the property of driving away all diseases 
and kiillng all monsters ; it is praised as the best of remedies, 
and is worn as a precious talisman ; along with hemp it 
prevents wandering (vishkandha), fever and the evil eye. 
De Gubematis saj’^s that in Sicily the peasant women still 
believe in hemp as an infallible means of attaching their 
sweethearts. On Good Friday they take a thread of hemp and 
twenty-five needlefuls of coloured silk, and at midnight weave 
them together, repeating the following lines: — 

Chistu ^ c4nnavu di Ohristu 
Servi pi attaccari a chistu. 

‘‘This is the hemp of Christ; it serves to attach this man.” 
They then enter the Church with the thread in their hands, and 
at the moment of the consecration of the host, they make three 
knots in it, adding at the same time some hairs of the man they 
are in love with, and invoke all the demons to attract him to 
his sweetheart. (Cf. Mattia ’di Martino, Usi e credenze pcpolari 
Siciliane, Woto, 1874.) Bums in “Halloween” notices a 
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closely-allied snperstitioti* The intoxicating properties which 
the plant possesses in its Eastern home appear not to have been 
discovered until a more recent date, but in the fifth chapter of 
Menu, Brahmins are prohibited from using it, and in the sacred 
books of the Parsis the use of Bana for the purpose of procur- 
ing abortion is forbidden. In Hindu mythology the hemp 
plant is said to have sprung from the amrita produced whilst 
the gods were churning the ocean with Mount Mandara. It is 
called in. Sanskrit Vijaya, giving success/^ and the favourite 
drink of Indra is said to be prepared from it. On festive 
occasions, in most parts of India, large quantities are consumed 
by almost all classes of Hindus. The Brahmins sell Sherbet* 
prepared with Bhang at the temples, and religious mendicants 
collect together and smoke Oanja. Shops for the sale of pre- 
parations of hemp are to be found in every tow^, and are much 
resorted to by the idle and vicious. Hemp is also used medi- 
cinally ; in the R&ja Nirghanta its synonyms are Urjaya and 
Jaya, names which mean promoter of success, Chapala ‘‘the 
cause of a reeling gait, Ananda “ the laughter moving,’^ Har- 
shini “the exciter of sexual desire’^; among other synonyms 
are Kashmiri “coming fi'om Kashmir,*' Matdlfini “the mater- 
nal uncle's wife," Mohini “fascinating," &c. Its effects on man 
are described as excitant, heating, astringent ; it destroys phlegm, 
expels flatulence, induces costiveness, sharpens the memory, 
excites appetite, &c. Susruta recommends the use of Bhang to 
people suffering from catarrh. In the Rujavalabha, a recent 
work in use in Bengal, we are informed that the gods through 
compassion on the human race sent hemp, so that mankind by 
using it might attain delight, lose fear, and have sexual 
desires. 

The seductive influences of hemp have led to the most extra- 
vagant praise of the drug in the popular languages of India, 
but in truth it is one of the curses of the country ; if its use is 
persisted in, it leads to indigestion, wasting of the body, cough, 
melancholy, impotence and dropsy. After a time its votary 

^ * S&bti or Sabjt, an infusion of "Bhang with black pepper, aniie and 
augar. In Bengal milk, and cucumber and melon teeils are added. 
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becomes an outcasto from society, and his career terminates 
in crime, insanity, or idiotcy. 

Ganja pie gur-gyan gkatct aur ghate tan andar ka, 

Khokat, khokat dam nikse, mukh dekko jaisa bandar ka. 

Who ganja smoke do knowledge lack, the heart burns constantly. 

The breath with coughing goes, the face as monkey’s pale you see. 

Fallon. 

According to tradition, the use of hemp as an intoxicant was 
first made known in Persia by Birarslan, an Indian pilgrim, in 
the reign of Khusru the first (A.D. 531 — 579), but, as we have 
already stated, its injurious properties appear to have been 
known long before that date. 

There can be no doubt that the use of hemp as an intoxicant 
was encouraged by the Ismailians in the 8th century, as its 
effects tended to assist their followers i:a realising the tenets of 
the sect: — 

j f ^ 1 ti I ^ 

^ (jUo 

We’ve quaffed the emerald cup, the mystery we know, 

WhoM dream so weak a plant such mighty power could show! 

Hasan Sabah, their celebrated chief, in the 11th century 
notoriously made use of it to urge them on to the commission of 
deeds of daring and violence so that they became known as the 
Ilashshashin or ^‘Assassins.'' Hasan studied the tenets of his 
sect in retirement at Nishapur, doubtless at the monastery 
noticed by O’Shaughnessy {Bengal Dispematon/), in the following 
terms : — • ‘ Haidar lived in rigid privation on a mountain between 
Nishapur and Rama, where he established a monastery ; after 
having lived ten years in this retreat, he one day returned from 
a stroll in the neighbourhood with an air of joy and gaiety; on 
being questioned, he stated that, struck by the appearance of a 
plant, he had gathered and eaten its leaves. He then led his 
companions to the spot, who all ate and were similarly excited, 
A tincture of the hemp leaf in wine or spirit seems to have been 
the favourite formula in which Sheikh Haidar indulged himself. 
An Arab poet sings of HaidaPs emerald cup, an evident 
III.--41 
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allusion to the rich green colour of the tincture. The Sheik 
survived the discovery ten years, and subsisted chiefly on this 
herb, and on his death his disciples at his desire planted it in 
^n arbour round his tomb. From this saintly sepulchre the 
knowledge of the effects of hemp is stated to have spread into 
Khorasin. In Chaldea it was unknown until 728 A. H., the 
kings of Ormus and Bahrein then introduced it into Chaldea, 
Syria, Egypt and Turkey.^’ 

Taki-ed-din Ahmad, commonly known as Makrizi, who wrote 
a number of treatises upon Egypt in the 14th century, mentions 
the lease of the monopoly for the sale of Hashish in that 
country, and its abolition in ( 1286) by the Sultan. 

Haji Zein in the Ikhtidrat (1368), after noticing the two 
kitids of Kinnab mentioned by the Greeks, states that Indian 
hemp is known as Bang or 8abz in Shiraz ; after describing its 
properties, he says that in cases of poisoning by it vomiting 
should be induced by the administration of butter and hot water 
to empty the stomach, and that afterwards acid drinks should 
be administered. 

The Greeks were acquainted with hemp more than 2000 
years ago; Herodotus (iv., 74, 75) mentions it as being 
cultivated by the Scythians, who used its fibre for making 
their garments, and the seeds to medicate vapour baths. 
Dioscorides mentions two kinds of the wild and the 

cultivated ; the former is the Alihcea cannabina of Linneus, and 
the latter Cannabis sativa ; he states that the seeds, if eaten too 
freely, destroy the virile powers, and that the juice is used to 
relieve earache. Galen and the early Arabian physicians, such 
as Ibn Sina and Razi, follow Dioscorides in his opinion of the 
properties of hemp, and do not notice its having any •intoxicat- 
ing properties, and unless the Qelotophyllis of Pliny (24, 102) 
was Indian hemp, there is n'o evidence to show that the ancients 
were acquainted with them. Pliny says :~‘'The Gelotophyllis 
(laughing leaf) is a plant found in Bactriana, and on the banks 
of the Borysthenes. Taken internally with myrrh and wine, 
all sorts of visionary forms present themselves, and excite the 
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most immoderate laughter, which can only be put an end ta 
by taking kernels of the pine nut, with pepper and honey, in 
palm wine/’ The earliest Western medical writer who dis- 
tinctly mentions the intoxicating properties of hemp is Ibn 
Baitar, a native of Africa, who died in Damascus in 1248. All 
the later Mahometan physicians describe the two kinds of 
Kinnab mentioned by the ancients, whom they quote, and a 
third kind called Hindi or Indian. The name Cannabis is. 
derived from the Persian Kanab. which is connate to the Sans- 
krit S^'ana, the Russian Kanopla, the Irish Canaib, the Iceland 
Hanp, the Saxon Haenep, and the old German Hanaf . 

The author of the MakhzaU’Cl-Adwiya gives XJdifardnas*as the 
Yunani name, and Kanabira as the Syrian, and also mentions a 
number of cant terms which are applied to it, such as Wark-el- 
khydl, Hashish, Hashishat-el-fukara, Arsh-num^, Chatr-i-akh- 
zar, &c. Charas is described, and the practice of smoking it. 
The Bengal- grown hemp is said to be less intoxicating than that 
grown in more Northern climates. Hempseed is called in Per- 
sian Shahddnah,* ^ royal seeds. ’ ’ The leaves are made into Sherbet 
and conserves for intoxicating purposes. The properties of 
hemp are described as cold and dry in the third degree, that is, 
stimulant and sedative, imparting at first a gentle revi'sdng heat, 
and then a refrigerant effect, the drug at first exhilarates, 
improves the complexion, excites the imagination, increases the 
appetite, and acts as an aphrodisiac ; afterwards its sedative 
effects are observed — if its use is persisted in, it leads to indi- 
gestion, wasting of the body, melancholy, impotence and dropsy. 

Mirza Abdul Razzak considers hemp to be a powerful exciter 
of the flow of bile, and relates cases of its efficacy in restoring 
appetite, of its utility as an external application as a poultice 
with Tnilk in relieving hasmorrhoids, and internally in gonor- 
rhea, to the extent of a quarter drachm of bhang. 

Charas is only mentioned in comparatively recent medical 
works. The word is said to be derived from the Sanskrit ^ 

* Some such word may have been manufactured by the Syrian monka 
in the Middle Ages, possibly from iv and as an equivalent to the 

^nskrit ‘ Vijaya.^ 
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a skin, but it occurs in Persian with the primary signification 
of a piece of leather or cloth, the four comers of which are tied 
up so as to form a wallet, such as beggars carry ; in Hindi it 
'signifies a leather bag for holding water, &c. The Charas 
collected in Central Asia is stored in leathern bags by the cul- 
tivators. Among European writers in the East, Rheede and 
Rumphius figure and describe the Indian plant ; the latter states 
that the kind of mental excitement it produces depends upon 
the temperament of the consumer. He quotes a passage from 
Galen, lib. I. {de aliment, f((cult,)y in which it is asserted that in 
that great writer’s time it was customary to give hempseed to 
the guests at banquets, as a promoter of hilarity and enjoy- 
ment (the seeds are still roasted and eaten in the East). 
Rumphius adds, that the Mahometans in his neighbourhood 
frequently sought for the male plant from his garden, to be 
given to persons afflicted with virulent gonorrhoea or with 
asthma, and the affection which is popularly called “ stitches in 
the side.” He tells us, moreover, that the powdered leaves 
check diarrhoea, arc stomachic, cure the malady named Pltao, 
and moderate excessive secretion of bile. . lie mentions the use 
of hemp smoke as an enema in strangulated hernia, and of the 
leaves as an antidote to poisoning by orpiment. 

In the Bulletin de Phannacic (1810, p. 400), we find it briefly 
described by M. Rouyer, apothecary to Napoleon, and member 
of the Egyptian Scientific Commission, in a paper on the 
popular remedies of Egypt. With the leaves and tops, he tells 
us, collected before ripening, the Egyptians prepare a conserve, 
which serves as the base of the herch, the diasmouky and the 
hernaouy. Hemp leaves reduced to powder and incorporated 
with honey, or stirred with water, constitute the herch of the 
poor classes. 

Ainslie notices Majuriy a confection made with hemp leaves 
to be used as a sweetmeat, the composition of which varies in 
different parts of the East, and to which are often added other 
intoxicating drugs. O’Shaughnessy in the Bengal Dispenmtory 
1842 gives a detailed account of its preparation in Calcutta. 



Tlie medicinal properties of Cannabis luito now bean in w* 
tigated by many European physicians in India. O^Shaugli- 
ncssy tried it with more or less success in various diseases, 
especially in tetanus, hydrophobia, rheumatism, the convulsions 
of children and cholera. Subsequent experience has confirmed 
the value of the drug as a remedy in tetanus and cholera. In 
the former disease we have obtained most satisfactory results, 
large doses are required, and the patient must be kept under 
the influence of the drug for some days. 

In cholera its action may be compared with that of opium ; it 
is most likely to be successful when resorted to early in the 
disease. People suffering from painful chronic diseases, such 
as rheumatism, are completely relieved of their pains by hemp, 
but as the effects of the drug go off, the pains return ; some of 
O’Shaughnessy’s patients became cataleptic whilst under its 
influence. Christison, speaking of Indian Hemp, says: — 

I have long been convinced, and new experience confirms the 
conviction, that for energy, certainty, and convenience, it is 
the next anodyne, hypnotic and antispasmodic, to opium and its 
derivatives, and often equal to it. ’’ 

Among the special opinions*' collected by Dr. Watt for the 
Diet, of the Econ, Prod, of Indian we observe that Dr. S. J. Rennie 
recommends the tincture in doses of from 15 to 20 minims three 
times a day in acute dysentery, and states that he, as well as 
other medical officers, obtained excellent results with it. Dr, J, 
E. T. Aitchison states that the oil of the seeds, known, as 
Kandir yak in Turkistan, is used in Kashmir as a liniment 
for rheumatic pains. Others notice it as having valuable 
narcotic, diuretic and cholagogue properties. [Op, cit., 
voL ii., p. 124.) 

A. Aaronson states in the British Journal of Dental Science, 
that the tincture as a local anoosthetic is perfectly satisfactory. 
He has extracted with its aid as many as twenty-two teeth and 
stumps at one sitting, Ilis plan is to dilute the tincture some 
three or five times, according to the probable duration of the 
operation. The diluted tincture is then applied on cotton 
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wool to cavities^ if such exist, and also about the gums of the 
afEected teeth. The beaks of the extracting forceps are also, 
after being warmed, dipped in the tincture. In cold weather 
it is best to dilute the tincture with warm water. His patients 
acknowledge the immunity from pain they enjoyed during the 
operations, and all expressed surprise and pleasure at the simpli- 
city of the performance. 

Tannate of cannabin has recently been recommended as a 
hypnotic. Cannabis appears capable, directly or indirectly, 
of causing uterine contraction, as in many cases of uterine 
haemorrhage ; and it is also said to provoke this act during 
labour with as much energy as ergot, but with less persistant 
action. 

A recent correspondence in the Lancet^ anent the variation 
in action and occasional toxic effects of this drug, has 
brought from Dr. J. Russell Reynolds an important contri- 
bution respecting its clinical value. 

In explaining the occasional toxic effects of this drug, 
Dr. Reynolds says two things must be remembered : first, that, by 
its nature and the forms of its administration, cannabis indica 
is subject to great variations in strength. Extracts and 
tinctures cannot be made uniform, because the hemp grown at 
different seasons and in different places varies in the amount of 
the active therapeutic principle. It should always be obtained 
from the same source, and the minimum dose should l>e given 
at first, and gradually and cautiously increased. The second 
important fact to keep in view is, that individuals differ widely 
in their relations to various medicines and articles of diet— 
perhaps to none more than to substances of vegetable origin, 
such as tea, coffee, ipecacuanha, digitalis, nux vomica, and the 
like. In addition to the purity of the drug, the possibility of 
idiosyncrasy must be borne in mind as calling for caution in 
giving Indian hemp. By gradually increasing the dose and 
habituating the organism to its use, the use of cannabis indica 
may be pushed to 3 or 4 grains of the extract at a dose with posi- 
tive advantage. But in Dr. Reynolds* experience 1 grain would 
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bring about toxic ejects in tbe majority of healthy adults ; and 
i of a grain has done the same, but never j-, which is the 
proper amount with which to begin the use of the drug among 
grown persons, of a grain being the proper initial dose for 
children. The best preparation for administration is the 
tincture — 1 grain to 20 or 10 minims — dropped on sugar or 
bread. The minimum dose should be given, as before stated, 
repeated every four or six hours and gradually increased every 
third or fourth day, until either relief is obtained or the drug 
is proved useless. With such precautions, Dr. Reynolds 
states he has never met with toxic effects, and rarely failed to 
ascertain in a short space of time the value or uselessness of the 
drug. 

Its most important results are to be found in the mental 
sphere ; as, for instance, in Senile Insomnia, with wandering. 
An elderly person (perhaps with brain softening), is fidgety at 
night, goes to bed, gets up, thinks he has some appointment to 
keep, that he must dress and go out. Day, with its stimuli 
and real occupations, finds him quite rational again. Nothing 
can compare in utility to a moderate dose of Indian hemp at 
bedtime — ^ to ^ of a grain of the extract. In alcoholic sub- 
jects it is uncertain and rarely useful. In Melancholia it is 
sometimes serviceable in converting depression into exaltation ; 
but unless the case has merged into senile degeneration. 
Dr. Reynolds does not now employ cannabis indica. It is worse 
than useless in any form of mania. In the occasional night 
restlessness of general paretics and of sufferers from the 

temper disease ” of Marshall Hall, whether children or adults, 
it has proved eminently useful. 

In painful affections, such as Neuralgia, Neuritis, and 
Migraine, Dr. Reynolds considers hemp by far the most useful 
of drugs, even when the disease is of years’ duration. In 
neuritis the remedy is useful only in conjunction with other 
treatment, and is a most valuable adjunct to mercury, iodine, 
or other drugs, as it is in neuralgia when given with arsenic, 
quixiine, or iron, if either is reqidred. Many victims of diabo- 
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lical migraine have for years kept their sufferings in abeyance 
by taking hemp at the threatening or onset of the attack. In 
sciatica, myodynia, gastrodynia, enteralgia, tinnitus aurium, 
muscsD volitantes, and every kind of so-called hysterical pain, 
cannabis indica is without value. On the other hand, it relieves 
the lightning pains of Ataxia, and also the multiform miseries 
of the gouty, such as tingling, formication, numbness, and other 
parsesthesiaB. 

In clonic spasm, whether epilcptoid or choreic, hemp is of 
great service. In the Eclampsia of children or adults, from 
worms, teething (the first, second, or third dentition), it gives 
relief by itself in many cases. Many cases of so-called Epilepsy 
in adults — epilej)toid convulsions, due often to gross organic 
nerve-centre lesions — arc greatly helped by cannabis indica, 
when they are not affected by the bromides or other drugs. 
Take, for instance, violent convulsions in an overfed man, who 
is attacked during sleep a few hours after a hearty supper, the 
attacks recurring two or three times an hour for a day or two, in 
spite of clearing the primae viie,’’ or using bromine or some 
other classic drug. These attacks may be stop2)ed at once with 
a full dose of hemp. In brain tumours or other maladies in 
the course of which epilej^toid seizures occur, followed by coma, 
the coma being followed by delirium, — first quiet, then violent — 
the delirium time after time i)assing into convulsions, and 
the whole gamut being repeated, Indian hemp will at once cut 
short such abnormal activities, even when all other treatment 
has failed. In genuine epilepsy it is of no avail. In cases where 
it has seemed to do good, the author doubts the correctness of 
the diagnosis, and suspects organic lesion or eccentric irrita- 
tion. In tonic spasms, such as torticollis and writers’ cramp, 
in general chorea, in paralysis agitans, in trismus, tetanus, and 
the jerky movements of spinal sclerosis, cannabis indica has 
proved absolutely useless. At the same time, it is most valu- 
able in the Nocturnal Cramps of gouty or old persons, in some 
cases of Spasmodic Asthma, and in simple Spasmodic Dys- 
menorrhoea. Thus it will be perceived that for the relief of 
suffering, quite apart from a curative effect, hemp must ever 
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be held in high esteem, and ranked with the poppy and with 
mandragora. {Medical Annual, 1891,) 

Physiological action , — Like some other narcotics, Indian hemp, 
when given by the stomach to carnivorous animals, produces its 
characteristic effects, but graminivorous animals and fish exhibit 
only vacillating movements and a dull aspect. Upon man its 
action varies with the individuaPs temperament and tendencies. 
Some it inspires with pugnacity, others it inclines to dreamy 
contemplation, to motiveless merriment, or to maudlin sensibi- 
lity ; some it makes unnaturally active and restless, and plunges 
others in a drowsy stupor ; but more than any other agent, not 
even excepting belladonna, it perverts the natural perception of 
objects and their normal condition and relations. Time, dis- 
tance, and sound are especially apt to form the subjects of the 
hallucinations caused by this drug. As in dreams, the events 
of days or weeks may be compressed into an actual period of a 
few minutes, objects near at hand may seem to form a limitless 
perspective, and whispered tones maj^ have the reverberation of 
thunder. These and an infinite variety of fantastic pictures 
are evoked by smoking the drug, as it is generally employed in 
Asia, associated with opium. During its influence the physical 
condition of the experimenter exhibits changes in acceleration 
of the pulse, warmth of skin, restless muscular movements, 
more or less insensibility to touch and pain, and sometimes im- 
paired power of locomotion, the limbs feeling as if weighted 
with lead. In one reported case a diffused vesicular eruption 
was attributed to this medicine. {Hyde,) It does not increase, 
but, on the contrary, impairs, the venereal propensity and 
power. The habitual use of cannabis in excessive doses causes 
the face to become bloated, the eyes injected, and the limbs 
weak and tremulous ; the mind grows imbecile, and ultimately 
death by marasmus is apt to occur. Acute poisoning by large 
doses is marked by various and dissimilar symptoms in different 
cases. In some there is loss of consciousness, with collapse or 
stupor, insensible pupils, a pale, clammy, and insensible skin, 
extreme debility, and a small, feeble pulse. In others a catalep- 
tic condition, spasms, or convulsions occur, and in all there is 
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marked anaBsthesia. The last-named effect led to the use of 
cannabis by the Chinese in certain surgical operations. (8tiUe 
and Maisch.) 

Collection, — The flowering tops of the female plant are 
collected, and, after having been allowed to wither in the open 
air for about 48 hours, are arranged on a mat so as to form a 
circle, and are trodden upon by a number of men, linked 
together by resting their arms across each other’s shoulders, 
who walk round and round ; the object being to compress 
the resinous flower tops into a compact mass. This process is 
repeated several times after shifting and re-arranging the 
Oanja, In Bengal a round kind of Ganja is prepared by 
rolling the flowering tops under the feet, and afterwards 
between the palms of the hands. During the manufacture of 
Ganja a quantity of powder separates, which is known as Chir 
or Rora; it is collected, mixed with an extract of the plant, and 
made into round balls about the size of a musket ball, which are 
used for smoking like Charm, A similar preparation is made 
from the dust of the leaves ; it is popularly known as Oharas ; 
several varieties of it are found in the bazars. True Oharas is 
collected in Central Asia by shaking, rubbing, or beating the 
resinous exudation from the flowering plant ; it separates as a 
greyish powder, which, after being packed in bags, gradually 
consolidates into an oily resinous mass. The genuine article is 
rarely to be met with in commerce, that sold in the bazars 
being largely adulterated by the middlemen in the Punjab 
with the leaves and dust of Bhang, Bhang is made by collecting 
the leaves and drying them. All of these drugs are obtained 
from the female plant, which the natives consider to be the 
male, because it bears the seed ; all male plants are carefully 
extirpated by the hemp doctor , a person whose business it is to 
prune the plants so as to produce the maximum amount of 
flowering heads. 

Description. — Bhang consists of the dried leaves, which 
hre of a deep green colour and usually broken, so as to form a 
^rse powder ; the odour is peculiar. The leaves have long 
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petioles and are digitate, with linear-lanceolate, sharply serrated 
leaflets, tapering to a long smooth point. 

Odnja is the name given to the flowering tops of the female 
plant. The flowers form erect clustered spikes, often 6 to 8 
inches long; in the drug, the spikes are compressed, flat 
or round, glutinous, and of a brownish- green colour ; they have 
a peculiar narcotic odour. 

Pure C haras is a greenish-brown, moist, resnious mass, 
having the peculiar odour of the plant, and consists of resin 
mixed with the hairs and fragments of the leaf. Bazar Charas 
varies much in quality, some specimens being only very 
partially soluble in spirit, friable, and of an earthy appearance. 
Sixty grains of the finest Yarkand Oharas which we examined 
left, after exhaustion with spirit, only 13 grains of residue, 
chiefly hairs of the plant. 

Chemical composition , — The most interesting constituents of 
hemp, from a medical point of view, are tlie resin and the vola- 
tile oil. The former was first obtained in a state of comparative 
purity by T. and II. Smith in 1846. (Phavm, Jouvn,, vol. vi., 
p. 171.) It is a brown, amorphous solid, burning with a bright 
white flame, and leaving no ash. It has a very potent action 
when taken internally, two-thirds of a grain acting as a power- 
ful narcotic, and one grain producing comjjlete intoxication. 

When water is repeatedly distilled from considerable quan- 
tities of hemp, fresh lots of the latter being used for each opera- 
tion, a volatile oil lighter than water is obtained, .together 
with ammonia. This oil, according to the observations of 
Personne (1857) [Journ, de Phann,, vol. 39, p. 48), is amber- 
coloured, and has an oppressive hemp-like smell. It sometimes 
deposits an abundance of small crystals. With due precautions 
it may be separated into two bodies, the one of which named 
by Personne Cannahene, is liquid and colourless, with the formula 
the other, which is called Hydnde of Cannabene, 
is a solid, separating from alcohol in platy crystals, to which 
Personne assigns the formulaC ’ ® He asserts that cannabene 

has indubitably a physiological action, and even claims it as the 
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tole active principle of hemp. Its vapour he states to produce, 
when breathed, a singular sensation of shuddering, a desire of 
locomotion, followed by prostration and sometimes by syncope. 
Bohling, in 1840, observed similar effects from the oil, which 
he obtained from the fresh herb just after flowering, to the 
extent of 0*3 per cent. 

As to the resin of Indian hemp, Bolas and Francis, in 
treating it with nitric acid, converted it into Oxycannahin, 
This interesting substance may, they say, be 
obtained in large prisms from a solution in methylic alcohol. 
It melts at 176°C., and then evaporates without decomposition ; 
it is neutral. ( Pharmacographia . ) 

Preobraschensky (Pharm, ZeiUch* /. Riisslandy 1876, 
p. 705) made a chemical examination of a quantity of JiaschiHch^ 
which he brought with him from China, and was enabled, 
according to his own statement, to separate from it a volatile 
alkaloid, which he held to be identical with nicotine, and 
which he believed to be the active principle of cannabis. This, 
in view of the distinctive and very different action of cannabis, 
was somewhat remarkable. It is highly probable, as has been 
suggested by Dragendorff andMarquiss (Pharm. Zcitiing, 1877), 
that the kaschisch used by Preobraschensky was mixed with 
tobacco, which it often is in Eastern countries. 

Louis Siebold and Bradbury reported to the British Pharma- 
ceutical Conference (1881 ) that, after an elaborate investigation, 
they had arrived at the conclusion of Dragendorff and 
Marquiss, and that in the course of their investigation they 
made the interesting discovery that pure cannabis does actually 
contain a volatile alkaloid, which does not, however, possess 
the characters of nicotine. They separated it in very small 
quantity, obtaining not more than 2 grains from 1 0 lbs. of 
Indian hemp. They give it the name of Cannabinine. They 
record no observations as to its physiological action ; and they, 
therefore, leave it doubtful as to whether this volatile alkaloid 
is the narcotic principle of cannabis, (Pharm. Journ., 
xii., p. 326.) • 
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Dr. Hay {Phami, Journ., xiii., p. 998) made a chemical 
examinatioa of the drug, the results, so far, of which lead him 
to believe that Cannabis mdica contains several alkaloids. He 
says: — “In a future communication £ hope to be able to 
give an exact description of the distinctive characters and 
toxic action of each. In the meantime, I shall content myself 
with the description of one which I have obtained in a consi- 
derable degree of purity, and one which, rather remarkably, 
possesses an action similar to that of strychnia. It is evidently, 
therefore, quite a secondary alkaloid of the cannabis, and reminds 
one of the thebaiiie of opium. This alkaloid was obtained 
fi*om a watery infusion of powdered Cannabis indica by treating 
it with a solution of subacetatc of lead, and filtering. To the 
filtrate was added ammonia, and the precipitate removed by 
filtration. The filtrate, acidulated with sulphuric acid, was 
now treated with a solution of phospho-wolframic acid in 
order to precipitate the alkaloids present The precipitate, 
which was fairly abundant, was, after the fluid had been removed 
by filtration and washing with dilute sulphuric acid and 
pressing, mixed with barium hydrate and water, which formed 
an insoluble wolframate and set free the alkaloids. The filtrate 
was next deprived of its excess of barium by means of a stream 
of carbonic acid gas and again filtered. The filtrate was at a 
gentle heat evaporated almost to dryness and acidulated with 
sulphuric acid, and treated with absolute alcohol. The sulphate 
of the alkaloids thus formed was partially soluble in alcohol, 
partly not. It was from the soluble part that the alkaloid in 
question was procured. The sulphate was converted into a 
chloride by treatment with barium hydrate, afterwards with 
carbonic acid to remove excess of barium, and, finally, with 
hydrochloric acid to neutralization. The chloride was evaporated 
.and treated with absolute alcohol, in which it in part dissolved. 
From the solution, by addition of excess of carbonate of soda 
and frequent shaking with ether, an alkaloid was obtained in the 
form of colourless needle^like crystals. 

“ The alkaloid was easily soluble in water, soluble also in 
alcohol, and more slowly soluble in ether and chloroform. It 
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caused tetanus in frogs in exactly the same manner as strychnia, 
increasing the excitability of the reflex centres of the 
spinal cord. It did not give a violet colour with sulphuric acid 
and bichromate of potash. It was, therefore, although similar 
in action to strychnia, not chemically identical with it. A 
solution of it in water was precipitated by the various alkaloidal 
precipitants, platinic chloride, iodide of potassium and mei'cury, 
phosphotungstate of soda, phosphomolybdic acid, phospho- 
wolframic acid, &c. Although I obtained the alkaloid from 
1 kilo, of cannabis, yet the quantity of it ^^as so small that 
it was insufficient for an elementary analysis. 

“To this alkaloid I propose to give the name of tefano-canna- 
bine, as indicative of its action.” 

The Tannate of Cannabin of Merck (Pharm. Jour.^ xiii., 
p. 1052), a glucoside contained in Indian hemp, which he has 
combined with tannin, is a yellowish-brown powder, with a 
taste of^ tannin, and a rather agreeable odour ; it is insoluble in 
water and ether, and only slightly soluble in alcohol ; in 
alkaline solutions it dissolves readily. This substance is said 
to be free from any admixture of the volatile alkaloid of 
Cannabis indica, not to produce intoxication, and to be useful 
as a hypnotic ; it is said not to derange the digesti ve and 
secretory organs like opium, and to be especially valuable in 
irritable states of the nervous system, but Dr. H. C. Wood has 
found it to be inert physiologically. Warden and Waddell of 
Calcutta, although operating on a large quantity of Indian 
hemp of ascertained activity, were unable to find any evidence 
of the existence of such a principle as Dr. Hay describes. 
They further remark that : — “ As many of those addicted to 
the Hashish form of intemperance obtain the intoxicating 
effects by smoking the plant in a pipe, it is to bo expected 
that destructive distillation of the freshly prepared resin might 
yield up the active principle. This process was therefore 
resorted to. By the destructive distillation of freshly prepared 
alcoholic extract of the plant to which an excess of caustic 
potash solution had been added, an amber-coloured oil was 
abtained, which, by exposure to the air or the action of alkalies, 
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rapidly became of a dark reddish-brown colour. This oil had a 
mildly cmpyreumatic odour, which was distinctly tobacco-like. 
Its taste was warm, aromatic, and somewhat terebinthinate. 
The oil contained phenol, ammonia, and several other of the 
usual products of destructive distillation. 

“ The nicotine-like principle contained in this oil appeared 
to be an alkaloid. It formed salts which evolved a strong 
nicotine-like odour when acted on by alkalies. But physiplogi- 
cally it was found to be inert, and therefore was evidently not 
identical with nicotine. 

“ The oil as a whole was also found to be devoid of any narco- 
tic or irritant qualities. About ^ of an ounce was introduced 
into the stomach of a cat without producing any sensible 
effect. These results do not coincide with those of Personne, 
who asserted that the active principle of the plant resided in 
the volatile oil, It is just possible that the active principle 
^ was decomposed by the high temperature necessary for destruc* 
tive distillation. [Tnd. Med. Qaz.^ Dec. 1884.) 

Kennedy (Phdrm, Record, vi., p. 304) made a search for 
nicotine in Indian hemp without success, but obtained indi- 
cations of the. presence of another alkaloid, 

E. Jahns [Archiv, d, Pharm., 1887) reported that he had 
separated from Indian hemp a base which he has identified as 
cholvie, and points out that this result corresponds fairly with 
the statement of previous workers, except in respect to the crys- 
tallizability of Dr. Hay’s alkaloid and solubility in ether. The 
quantity of choline obtained by the author from different 
samples varied considerably, but amounted at the most to 
only per cent. 

H. F. Smith (Amer, Journ.Pharm,, Aug. 1891), by two entirely 
different processes, obtained an alkaloid from Indian hemp, 
which separated from ethereal solutions in the form of a yellow- 
ish-green, transparent varnish-like substance. It had a 
strong, peculiar odour, resembling that of coniine ; was soluble 
in ether, chloroform, alcohol, and acidulated water, but only 
slightly so in water ; was alkaline to test paper and capable of 
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neutralizing acids. When dissolved in very dilute H^SO* 
(1 gtt. in 5 cc.), it gave a clear yellow solution and the following 
reactions : — 

With Mayer’s reagent, an abundant white precipitate. 

„ KI+I+H^O, an abundant brown precipitate. 

„ Phosphomolybdate of soda, an abundant white precipi- 
tate. 

„ Solution of picric acid, an abundant yellow precipitate. 

„ „ K^C^O^, a yellowish-brown precipitate. 

,, ,, NH'^OH, a yellowish-green precipitate. 

,, ,, NaOH, a yellowish- green precipitate. 

,, ,, KOH, a yellowish- green precipitate. 

„ „ KI, a yellowish precipitate. 

,, „ tannic acid, a yellowish-brown precipitate. 

Supposing this alkaloid of Indian hemp to be highly poisonous, 
it is present in so small a quantity as to be of little if any 
importance therapeutically. 

Toxicology, — Lyon says — In India, Cannabis appears to be 
seldom, if ever, used for homicidal purposes. Fatal, accidental 
or suicidal cases have, however, been reported. Cases have also 
been reported where the drug has, or appears to have, been 
used for the purpose of facilitating the commission of an 
ofPence. Thus Chevers mentions a case which occurred at 
Ahmednagar, in which a woman, having first drugged with 
majun, a child aged seven, afterwards murdered him for the 
sake of his ornaments. {Med, Jurisp,^ p. 225.) Harvey 
reports a case in which charm appears to have been used 
by a road-poisoner at Amritsar, in order to facilitate theft. 
{Beng, Med, Leg, Rep., 1870-72, p. 268.) A case is also 
reported by Dr. Cullen of Hoshangabad, in which majnn 
was given to a woman and her daughter, ‘^not with the inten- 
tion of causing death, but to effect a criminal purpose.” In 
these two females, the symptoms present exactly resembled 
those of dhatura-poisoning, and it would appear that dhatura 
is sometimes used as an ingredient of majun. {Lyon, Med, 
Jurisp,, p. 260.) Ganja is frequently used as a poison in 
Southern India, chiefly administered with criminal intent. In 
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a case of dacoity investigated near Madura in 1886, it was 
found that ganja had been given in food served up to some 
travellers. It is resorted to by the relatives of converts to 
Christianity in Travancore, to prevent them changing their 
religion or to punish them for doing so. 

Dr. Hov^, a Polish savant, who was sent out to Bombay by 
the British Government in 1787-89, speaking of Cannabis, says 
(p. 141) : arrived at Mithampoor and waited on the Bajah, 

who ordered provisions for my people and guards. He also 
ordered to each person a basinful of a beverage which 
is called by the inhabitants Beng. This is nothing else but 
a decoction of seeds, and bruised leaves and stalks of the 
Cannabis, which has, however, such powerful quality, that even 
the steam where it was served overpowered me in a few 
minutes, so that I was under the necessity of leaving the 
room.” We have no doubt that Cannabis is much more 
frequently used in India for drugging people than is generally 
known. 

Comtnerce^ — The sea-borne trade in preparations of hemp is 
insignificant ; a small quantity of ganja goes to Europe for 
medicinal use. The imports by trans-frontier routes do not 
exceed lakhs of rupees yearly, and the exports 20 to 25 
thousand rupees. As regards internal trade, the total annual 
revenue transactions (transfers, &c.) amount to about 15 lakhs of 
rupees. The wholesale cost of ga^ija duty-free is about 
annas per lb., and of bhang Bs. 8 per cwt. The revenue 
realised by the Indian Government by the duty on hemp is 
about 30 lakhs of rupees yearly. For full particulars of 
the Hemp trade in India, see Diet, Econ, Prod, of India, ii., 
p. lia 


FICUS RELIGIOSA, Linn. 

Fig- — King, Fic. 55, t. 67 A, 84u ; Wight Ic., t. 1967 ; 
Rtieede, Hort. Mai. t., i. 27. 

Hab. —.India. The root-bark. 


III.— 48 
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FICUS BENGALENSIS, Linn. 

Fig. — ^ing, Fic. 18, t. 31,81c; Wight Ic,, 1989 ; Rheede, 
Hort. Mai. t. 28. 

Hab. — India. The root-bark. 

FICUS TJAKELA, Buvm. 

Fig.— Fie. 57, t. 70, 84x ; Rheede, Hort. Mai. Hi., t. G4. 

Hab. —India. The root-bark. 

FICUS GLOMERATA, Roxh. 

Fig. — Roxh. Cor. PI. a.y t. 123 ; Wight Ic.y t. 667. 

Hab. — India. The root-bark, fruit, juice, and galls. 

Vernacular. — F. religiosay Pij)al, Pipar {Hind., Mar,, Gnz,), 
Aswat, Asud [Tam.), Rai, Raiga {Tel.), Rangi, 

Basri {Can.). F. hengalends. Bar, Bargat {Hind., Beng., Guz,), 
Vara, Vari {Mar.), Ala {Tam.), Mari, Peddi-mari {Tel.), Alada- 
mara {Can.). F. Tjahela, Ram-anjir, Pdkhar {Hind., Beng.), 
Bassari, Pakri, Lendva {3Iar.), Jovi {Tam.), Jevi {TeL), Kari, 
Bassari {Can.) F. glomerata, Gdlar, Umar {Hind.), Jagno- 
dumar {Beng.), Atti (Tam.), Moydi, Atti (Tel.), Kulla-kith 
{Can.), Umbara (3Iar.), Umbro (Guz.). 

History, Uses, &C. — In the Kuthaha Upanishad an 
eternal and cosmogonic Asvattha or Pippal tree is described ; 
this tree is said to have its roots above and branches below 
(urdhvamulo ’ vaksakha esho ' svatthah sandtanah) ; it bears the 
names of ^seed,' ‘ brahman,' ‘ amrita' ; the worlds rest upon it ; 
beneath it there is nothing. The wood of the Asvattha when 
rubbed against that of the Sami {Acacia Surna) engenders fire, 
which is symbolic of reproduction, the former representing the 
male and the latter the female energy. At the marriage 
ceremony of the Hindus, both of these plants are necessary. 
To this mythic tree which represented the macrocosm, wonder- 
ful medicinal properties are ascribed in the Atharvaveda ; the 
medicine chest of the Vedic physician, and the cup to contain 
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the Soma, are to be made of it ; its branches are the Vedas. In 
the Vdlakhilyay a collection of apocryphal hynms in the Rig- 
veda, the marriage of the actual tree with Tulasiis enjoined; it 
is worshipped on Saturdays in the month of Sravan and on 
Somvatis or “ lunar days/’ Women perform Pradakshina, 
walking round it from left to right,’’ to secure the survival of 
their husbands and good luck generally, as Savitri, the wife of 
Satyavan, is said to have recovered her deceased husband by its 
worship. The thread ceremony and marriage of the tree with 
the Durva (Cynodon Ractylon) is also performed by women. 
Sacrificial spoons are still made from its wood. F» religiosa is 
the Biidhidru, or tree of wisdom, of the Jains and Buddhists, who 
relate that at the birth of the Buddha an enormous Asvattha 
sprung from the centre of the universe, an offshoot, no doubt, of 
the Vedic and cosmogonic tree. In the Raja Nirghanla it bears 
the synonyms of Ydjnika sacrificial,” Srimana “ fortunate,” 
Vipra wise,” Sevya ‘‘ worthy of worship,” &c. Its root-bark, 
together with that of the three other species of Ficus placed at the 
head of this article, and the root-bark of the Neem, form the 
PanchavalUala or five barks,” and a decoction of them (pancha- 
valkala kashdya) is much used as a gargle in salivation, as a 
wash for ulcers, and as an astringent injection in leucorrhoea. 
The powdered root-bark of the Asvattha, rubbed with honey, is 
applied to apthae and unhealthy ulcers to promote granulation. 

F, hengalensk, the Vata or Nyagrodha, has been sometimes 
confounded with the Asvattha ; both trees bear the synonyms 
Bahupada ‘^many-footed,” and Sikhandin ^‘crested,” but the 
Vata is specially described as Skandaja “ bom of the trunk,” 
Ava-roha-sayin “ sending down branches,” Skanda-ruha ‘‘ grow- 
ing from its own trunk,” Pada-rohana, &c. In Indian 
mythology an enormous Vata tree is supposed to grow upon 
mount Suparsva, to the south of the celestial mount Meru, and 
to cover eleven yojanas ; in the Vishun Purana we find a 
similar account of the Pippala growing on mount Vipula and 
covering eleven hundred yojanas. Devaki, when pregnant with 
Krishna, is said to have taken lefuge under a Vata tree from 
Kansa, who had destroyed her first six children. The tree was a 
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special ^ There is one famous tree mentioned 


sages as sitfing under it. 

i, a., 

and elsewhere, which still grows on an island in the Nerbudda ; 
it is said to have been planted by the sage Kabira some two 
thousand years ago, and is popularly known as the Kalir Bar. 
Owing to the peculiar growth of these trees, there is no reason 
why they should not last for an indefinite period. 

The figs of the tJdumbara (F. glomerata) are considered to 
be astringent, stomachic and carminative, and are given in 
menorrhagia and haemoptysis, in doses of one tola of the dried 
fruit with sugar and honey. The fresh juice of the ripe fruit 
is used as a vehicle ( Vern. for metallic preparations. 

The 3 uice of the root is used as a tonic, is applied to glandular 
swelUngs,* and is given in doses of four tolas with cumin and 
sugar in gonorrhoea. The small blister-like galls, which are 
common on the leaves, arc soaked in milk and mixed with honey 
as a remedy for pitting in small-pox. This tree bears the 
synonyms of Yajniya ‘‘sacrificial,’^ Pavitraka “ purifier,”’ &c., 
and is much used in Hindu ceremonial. According to the 
Grihya Sutra, a married woman in the fourth month of preg- 
nancy should be rubbed with the fruit to fortify the germ. 

F. Tjakela, in Sanskrit Parkati or Parkatin, Supdrsva and 
Plaksha, is the waved-leaved fig-tree, a sacred tree, but of 
minor importance. It is the Tsjakala of Rheede. 

Mahometan and European writers do not add much to our 
knowledge of the medicinal properties of these trees. AinsKe^ 
speaking of F. glomemta, says : — “ From the root of the tree, 
which in Tamil is called attievayr, there exudes, on its being 
cut, a fluid, which is caught in earthen pots, and which the 
Vytians consider as a Cdlp^m {Tam,), that is, a powerful tonic, 
when drank for several days together. This Cdlpdm is termed 
attie^vayr ta/nnieJ* {Mat. Ind,, ii., p. 30.) 

* iuterenting to not that the juice of the F. Sycomorus, liian., the 
of DioscortdeB, and the ^ 4 ^ (Jumiz) of the Arabs, was used by 
the Qreeke, and is still used in Egypt for r similar purpose, and that both 
^ees have ™uch the same habit. (Dioa^, i , lt8, and Frosper A hinm, p. 20). 
The Inaiw MthomeUns use F, glomerata ai a lubstitute for F. S^coumtut, 
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Amslie also states that the seeds of F. religiosa are supposed 
to possess cooling and alterative qualities, and quotes the follow- 
ing passage from Bartolomeo^s Voyage to the East Indies : ^‘Pul- 
verised, and taken in water for fourteen days together, the fruit 
removes asthma, and promotes fruitfulness in women/^ The 
tree is the Arealu of Kheede, and the Arbor conciliorum of Rum- 
phius. (Mat. Ind,, ii., p. 25.) 

The white glutinous juice of F. hengalensis is applied as a 
remedy for toothache, and to the soles of the feet when cracked 
and inflamed. The leaves, after they have turned yellow, are 
given in the Concan with roasted rice in decoction as a 
diaphoretic ; dose, three leaves. 

Description. — F. religlosa, a tree. — Leaves long-petioled, 
ovate, cordate, narrow acuminate, acumen one-third the length 
of the leaf, entire, or repandly undulated towards the apex ; 
fruit-receptacles axillary, paired, sessile, depressed, size of a 
small cherry, appearing in the hot season and ripening in the 
rainy season, purple when ripe. 

F. hengalensis^ a tree. — Branches spreading very much ; lower 
ones rooting ; leaves alternate, ovate, bluntly acuminated, with 
parallel nerves, paler underneath, entire, downy when young, 
afterwards smooth ; fruit-receptacles axillary, paired, sessile, as 
large as a middle-sized cherry, appearing and ripening in the 
hot season, red or yellow when ripe. 

F. Tjakelaf a tree. — Leaves rather long-petioled, mem- 
branaceous, oblong, or sublanceolate-oblong, moderately and 
acutely acuminated, obtuse or rounded, or subcordate at the 
base, quite entire, or very slightly repand ; fruit small, sessile^ 
twin, globose, smooth, when ripe white. 

F. glomerata, a tree. — Trunk crooked, thick, bark t>f a rustv- 
greenish colour, rough; leaves alternate, petioled, oblong or 
broad lanceolate, tapering equally to each end, entire, verj 
slightly 3-nerved, smooth on both sides ; racemes compound or 
panicled, issuing immediately from the trunk or large 
branches ; fruit pedicelled, nearly as large as the common fig, 
clothed with soft down, purple when ripe. For a full 
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botanical account of the Genus, the reader is referred to Dr. G 
King’s Species of FkusJ* 

Chetnical composition, — The bark of F. religwsa contains 3-8 per 
cent, of tannin, that of F. racernosa 14*1 per cent., and that of 
F, hengaknsk 10*9 per cent. The air-dried bark of F, racernosa 
yields 12*2 per cent, of ash, that of F, hengalensis 8*05 per cent., 
and that of F, religiosa 11*7 per cent. The tannin gives a green 
precipitate with ferric salts. There is nothing else of interest 
in these barks, except caoutchouc and wax. 

FICUS CARICA, Linn, 

Fig. — Woodv,, t, 244 ; Steph, OA., t, 154 ; Reich. Ic, FI, 
Getm, xii,y t, 659. The Fig {Eng,)^ Figue [Fr,), 

Hab. — Persia. Cultivated in India. The fruit. 

Vernacular, — Anjir {Hind,, Ouz,, Mar,, Beng,), Shimai-atti, 
T5n-atti {Tam,), Shima-atti, T^ne-atti Shime-atti (Ca/^). 

History, Uses, &C. — The Fig holds much the same 
place in the mythology of the West as the Fipal and Bar do 
in Indian mythology. It has been regarded from prehistoric 
times as an anthropogenic tree and valued for its nutritious fruit. 
It is frequently mentioned in the sacred books of the Hebrews 
and by early Greek and Latin writers. Hippocrates notices 
it in several places as having aperient, emollient and nutritious 
properties, and as being useful as an article of diet in 
phlegmatic affections. Figs were used in lustration by the 
Greeks. The celebrated Ficus ruminalis of Rome, appears, like 
the Indian Asvattha (F, religiosa), to have been regarded as a 
cosmogonic tree. Pliny gives the following description of it ; — 
“ Colitur ficus arbor in foro ipso ac comitio Rom® nata, sacra 
fulguribus ibi conditis. Magisque ob memoriam ejus qu® 
nutrix fuit Romuli ac Remi conditoris appellata, quoniam sub 
ea inventa est lupa infantibus prmbens rumen (ita enim vocabant 
mammam), miraculo ex acre juxta dicato, tamquam in comitium 
sponte transisset.” In the worship of Dionysus, the fig played 
an important part ; the phallus was made of its wood and the 
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fruit was a necessary offering to the god. In the early Chris- 
tian mythology this phallic tree became accursed, the tree of 
Judas, &c., and was supposed to be haunted by evil spirits, and 
the early Italian missionaries in India gave the name of atbero 
del diavolo to the Indian fig-tree. For a full account of the 
myths and superstitions connected with the fig, we must refer 
the reader to De Gubernatis. (Myth, des Riant, ^ ii., 137 — 143.) 
The fig appears to have been known to the Arabs and Persians 
from prehistoric times, Aitchison ( Botany of the Afghan Delimi-^ 
tation Commission, Trans, Lin, 8oc,) gives an interesting account 
of the wild fig-tree of Eastern Persia, and Abu Hanifeh, author 
of the Book of Plants, describes the fig as wild in the Sarih, 
and commonly eaten by the people in its fresh state, and also 
dried and stored. In the chapter of the Koran entitled The 
fig’^ I), it is mentioned along with the olive. God, say 
the commentators, swears by these two fruits, because of their 
great uses and virtues, for the fig is wholesome and easy of 
digestion, and medicinally good to carry off phlegm, and gravel 
in the kidneys or bladder, and to remove obstructions of the 
liver and spleen, and it cures piles and the gout, &c. 

The cultivation of this tree in India was introduced by the 
Mahometans, and is now carried on by both Mahometans and 
Hindus in many parts of the country ; caprification is not 
practised, and all the fruit which we have seen is much inferior 
to that grown in Europe. Two varieties, the purple and the 
green, are cultivated in the Bombay Presidency, where the 
area under fig cultivation is about 300 acres ; the Hindus are 
fond of the fruit, which they consider to be cooling and 
nutrient ; they also use the unripe fruit as a vegetable. The 
fruit of F, Roxhurghii as grown at Alipore, near Calcutta, attains 
a large size, and when ripe is of a bright red; it is not unpalat- 
able. 

Dried figs were brought to India from Arabia and Persia, 
long before the tree was cultivated in the country, by the early 
Arab traders to the Western Coast, and overland from Persia ; 
they are of a small kind, pressed flat and strung upon a string 
made of camels’ hair ; when well washed and stewed in syrup 
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tkey are not unpalatable. We have frequently used them for 
the preparation of confection of senna with satisfaotoiy results. 

Description. — A fig consists of a thick, fleshy, hollow 
receptacle of a pear-shaped form, on the inner face of which 
grow a multitude of minute fruits. This receptacle, which is 
provided with an orifice at the top, is at first green, tough and 
leathery, exuding when pricked a milky juice ; on maturity 
it becomes soft and juicy, and the milky juice is replaced by a 
saccharine fluid. The orifice is surrounded, and almost closed 
by a number of scales, near which, and within the fig, the male 
flowers are situated, but thej’^ arc of ten wanting, or are not fully 
developed. The female flowers stand further within the 
receptacle, in the body of which they are closely packed ; they 
are stalked, have a five-leafed perianth and a bipartite stigma. 
The ovary, which is generally one-celled, becomes when, ripe ; a 
minute, dry, hard nut, popularly regarded as a seed. (P/iarma- 
cogmphia,) 

Chemical cotiposition . — Exclusive of the achenes, which, 
together with the cellular tissue, Bley ( J 83 1 ) found to consti- 
tute about 15 per cent, of the weight of figs, he obtained 16 
per cent, of water, 62'5 percent, of sugar (glucose), the re- 
mainder being gum, fat, and saline constituents. The mean 
of five analyses of dried figs reported by Konig affords the 
the following percentage results : — 


Water 31’20 

Albuminoids 4*01 

Sugar 49-79 

Ash 2-86 


The anhydrous figs contained '92 per cent, of nitrogen and 
72*26 per cent, of sugar. 

A. Hansen in 1886 found that the latex of Ficus Carica 
contained principles capable of effecting four fermentative 
changes ; they peptonise albuminoids in the presence of either 
alkalies or acids, act on starch like diastase, and coagulate the 
casein of milk. The products of digestion are the same as with 
although the two ferments are not identical. In 1890^ 
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XT. Mussi separated from fig sap a digestive ferment which he 
named “cradina,” ivom krade the name given by the 

Greeks to the part of the fig with which they associated the 
digestive property. It contains nitrogen, and differs from 
pepsin in maintaining its digestive power in an alkaline liquor, 
and from papain or papayotin in being insoluble in water, 
not precipitated from solution by alcohol or lead acetate, and 
in its activity not being diminished in the presence of hydro- 
chloric acid. 

The following species of Ficus are also considered to have 
medicinal properties : — 

Ficus Rumphii, BL King iVc. 54, t. 678, 84t; Wighi 
Ic., t. 640, — Pakar {Hind.), Gai-asvat (Beng.), Pair, Ashta 
(Mar.), a native of the hill slopes of North-Western and Central 
India, is a tree having much the appearance of the Pipal ; 
leaves on very long petioles (6 to 8 in.), broad- coixiate, with a 
short and sudden acumination, rather membranaceous with 
waved margins, fijiely reticulated beneath, perfectly smooth ; 
fruit paired, sessile, round, smooth, black, of the size and 
appearance of a black cherry. The juice is used in the Concan 
to kill worms, and is given internally with turmeric, pepper 
and ghi, in pills, the size of a pea, for the relief of asthma; it 
causes vomiting. The juice is also burned in a closed vessel 
with the flowers of Mudar, and four gunjas’ weight of the 
ashes mixed with honey is given for the same purpose. 

Ficus retusa, Lmn. King Fic. 50, t. 61, 62, 84p; Wight 
Ic., t. 642, — Kainrup {Hind., Beng.), Terra- juvi (Tel.), Pilaka 
(Can.), Jili (Tam.), Naiidruk {Mar.), a native of the base of the 
Eastern Himalaya and of the Deccan Peninsula, is used medi- 
cinally in rheumatism, the leaves and bark being pounded and 
applied as a poultice. In the Concan the following prescription 
is in use for flatulent colic : — Take of Nandruk leaf -juice, Tulsi 
leaf -juice, and ghi, equal parts; boil until all the water has 
evaporated ; do this again 21 times with fresh quantities of the 
juice of the two plants ; the residuum may then be applied to 
the belly, and fomentation with a hot brick be practised. 

III.-44 
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Blieede notices a similar use of the plant. (Sort MaL, iii., 
t. 55.) The juice of the bark has a reputation in liver disease; 
dose, 1 tola in milk. 

Ficus asperrima, Roxb. Wight Ic.t t. 633,— Kal-umar 
{Hind.), Kara-karbuda (TV/.), Khargas [Can.\ Kharvat, Kharoti 
{MarAi a native of Central India and the Deccan Peninsula, 
remarkable for the roughness of its leaves, which are used as 
sand paper by the natives, and have been given the name of 
Folhas da raspa by the Portuguese, is a small tree with ovate, 
alternate, very rough leaves of a pale green colour, at the apex 
of the petiole and in the axils of the leaf-veins there are small 
shining green glands as in F, Impida, except that the glands 
are more completely in the axils, and appear closed, whereas in 
the latter plant they have a distinct stoma. The leaves owe 
their roughness to the presence of calcareous hairs. Both the 
juice of the plant and the bark are well-known remedies for 
glandular enlargements of the abdomen, such as liver and 
spleen. Rheede says that the root taken in the morning with 
palm vinegar viscerum ardorem compescit,'^ The bark is 
brown, scabrous and brittle, and has a bitter and astringent 
taste. 

Chemical composition, — The bark contains a crystalline 
principle soluble in alcohol, which is precipitated by alkaloidal 
reagents, and is not coloured by the stronger acids. It also 
contains an organic acid precipitated by gelatine, and darkened 
in colour by ferric chloride. The ash of the air-dried bark 
afforded 18*4 per cent, of white calcareous ash. 

Ficus hispida, Linn, Wight Ic.y it, 638, 641, the 
F. deemonumoi Koenig, is the Kakodumbara or Kakodumbarika, 

crows’ fig,” of Sanskrit writers, and is stated in MadanpaVs 
Nighanta to have the same properties as F, glomerata. It is the 
Kdt-gular of Hindustan, the Kako-dumar of Bengal, the Bokhera 
or Dh^-umbar of Bombay, and the Pe-attis of Madras* 
Rheede says that the fruit boiled in goat’s milk is used in 
hepatic obstruction ; it has been brought to notice by Mr. M. 
Sheriff on account of its emetic properties. The shrub has 
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opposite^ cuneate, oblong leaves, which are scabrous above and 
downy beneath. The fruit is like a small fig and very 
downy ; it usually grows from the stem near or beneath the 
ground ; an interesting description of it by Dr. G, King forms 
one of the series of Scientific Memoirs by Medical Officers of Jke 
Army of India, published at the Government Printing PresSf 
Calcutta. In Bombay and the Concan the powdered fruit 
heated with a little water is made into a lep, or poultice, 
which is applied to buboes, which it either disperses or brings 
rapidly to maturity. The fruit is also given to milch-cattle to 
dry up their milk. 

The emetic properties of the plant are due to the presence of 
saponin. 

Chemical composition, — The bark contained 2*1 per cent, of 
tannin, and some wax and caoutchouc-like substance. No 
alkaloid was discovered, but a glucosidal principle, having the 
properties of saponin, was separated from a decoction by 
barium hydrate. The air-dried bark yielded 13*6 per cent, of 
mineral matter on incineration. 

Ficus gibbosa, Bl, King Fic. 4, t. 2 ; Wight Ic., t. 650, 
is a native of the bases of the hill ranges throughout India. 
It is a climbing shrub, and often a tree with a stem as thick 
as a man's arm ; leaves alternate, very shortly petioled, some- 
what ovate, suddenly acuminated, very unequally sided, cuneate 
toward the base ; lateral nerves 3 to 4 on each side, prominent, 
spreading, uniting in arches, pale green, rough, length 3 to 4 
inches, sometimes a little toothed on the margin ; fruit smalh 
The Flora of British India describes four varieties of this plant. 
In Western India the root- bark is considered to be stomachic 
and gently aperient. The Marathi name is Dantira, theTelugu 
names Konda-juvi and Tella-barinka. 

Chemical composition, — The bark contains 4*3 per cent, of 
tannin ; besides some colouring matter, a small quantity of an 
alkaloidal principle was separated from the tincture, having no 
very characteristic reactions with the strong acidst The ash ox 
the air-dried bark was 15 per cent. 
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ANTIARIS TOXICARIA, Lesch. 

Fig. — Bot. Mag. L, t. 17 ; Wigid Ic,, t. 1958 ; Bedd. F(. 
Sglv., t. 307. The Upas tree (Eng.), Antiar v^n&eux (Fr.). 

Hab. — The Deccan Peninsula, Ceylon. The nuts. 

Vernacular, — Chindul, Chandakuda, Sapsundi {Mar^^ 
Nettavil-maram (T«/w.), Jajhugri (Oa«.), Araya-angeli (ilfa/.). 

History, Uses, &C. — “Most exaggerated statements 
respecting this plant were circulated by a Dutch Surgeon about 
the close of the last century. The tree was described as grow- 
ing in a desert tract, with no other plant near it for the distance 
of 10' or 12 miles. Criminals condemned to die were offered 
the chance of life if they would go to the Upas tree and collect 
some of the poison. They were furnished with proper directions, 
and armed with due precaution, but not more than two out of 
everj'^ twenty ever returned. The Dutch Surgeon Foersch states 
that he had derived his information from some of those who 
had been lucky enough to escaj)e, albeit the ground around was 
strewn with the bones of their predecessors ; and such was the 
virulence of the poison, that there are no fish in the waters, 
nor has any rat, mouse, or any other vermin been seen there ; 
'and when any birds fly so near this tree that the effluvia reaches 
them, they fall a sacrifice to the effects of the poison. Out of 
a population of 1,600 persons, who were compelled, on account 
of civil dissensions, to reside within 12 or 14 miles of the tree, 
not more than 300 remained in less than two months, Foersch 
states that he conversed with some of the survivors, and pro- 
ceeds to give an account of some experiments that he witnessed 
with the gum of this tree, these experiments consisting prin- 
cipally in the execution of several women, by direction of the Em- 
peror ! Now, as specimens of this tree are cultivated in botanic 
gardens, it cannot have such virulent properties as it was stated 
to have ; moreover, it is now known to grow in woods with other 
trees, and birds and lizards have been observed on its branches. 
It occasionally grows in certain low valleys in Java, rendered 
iinwholesome by an escape of carbonic acid gas from crevices in 
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the ground, and which is given ofif in such abundance as to be 
fatal to animals that approach too closely. These pestiferous 
valleys are connected with the numerous volcanoes in the 
island. The craters of some of these emit, according to 
Reinwardt, sulphureous vapours in such abundance as to cause 
the death of great numbers of tigers, birds and insects ; while the 
rivers and lakes are in some cases so charged with sulphuric 
acid, that no fish can live in them/^ (Treasury of Botany.) 

In Travancore A. toxicaria is known as the sacking tree, and is 
not regarded by the natives as poisonous ; the same is the case in 
Coorg, where sacks and even garments are sometimes made from 
the inner bark. In the Concan and in Canara the bitter seeds 
are used as a febrifuge, and as a remedy in. dysentery, one-third 
to one-half of a seed being given three times a day. 

The use in the Malayan region of a vegetable poison to tip 
the bamboo arrows which are discharged from a blowpipe, is too 
well known to need description- To this the name Upas is 
given in Java, and I^^oh by the Malays elsewhere. Both words 
have the same meaning, and, according to Blume, signify 
poison. There is no doubt that this poison is the produce of 
A. toxicaria. In 1878, Regnault experimented with a poison 
used by the savages of Tonkin to poison their arrows, and in a 
communication to the tsociete de biologic he showed that this 
substance was a powerful heart poison. Baillon identified the 
leaves from which the poison was prepared as those of 
A. toxicaria. In 1881, Sir Cecil Smith, then Colonial Secretary 
to the Straits Settlements, forwarded to Kew a bottle of Ipoh 
poison as well as foliage specimens of the tree from which it 
was obtained. These were collected by Sir Hugh Low, then 
British Resident in Perak, at the Plus River. The poison was 
subjected to a careful examination by Dr. Sidney Ringer, who 
reported that it was perfectly inert. The plant seemed identical 
with that collected by GrifiSth, and both were identified at Kew 
with the Javanese A» toxicaria. In 1888, Chauvet (These 
Bordeaux) examined the arrow poison of Indo-China, and came 
to the same conclusions concerning its poisonous properties as 
were arrived at by Regnault in 1878. In 1889, the Straits 
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Government sent to Kew further specimens of Ipoh poison, 
which were again examined by Dr. Ringer with entirely 
negative results. Botanists were not, however, unprepared for 
this result. The Dutch botanist, Blume, in his fine work 
* Rumphia^ has given an elaborate account of the Javanese Upas 
and of the tree which yields it (pp. 46 — 59, tt. 22, 23), but he 
points out that Rumphius, our earliest authority on Malayan 
botany, distinguished two kinds of Upas trees, which he termed 
Arbor toxicaria femina and mas respectively. Rumphius’s/emewa 
was destitute of any poisonous qualities, and Blume has 
described it as a distinct species under the name of A, innoxia 
{Rumphia, pp. 171 — 173, t. 54). He received specimens from 
the island of Timor, where Spanoghe* found that the sap was 
destitute of any poisonous effect on animals ; he also gives 
Celebes as a locality for the innocuous plant. Other botanists 
have not, however, found themselves able to attach much weight 
to the distinctive characters pointed out by Blume, and there 
can be no doubt that what weighed principally in his mind was 
the remarkable difference in the properties of the two forms. 
Species are, however, made by botanists on structural (morpholo- 
gical) differences and not on physiological. In the same 
species of Cinchona it is now known that there are the widest 
differences in the amount and even nature of the alkaloids 
which can be extracted from the bark. An equally striking, 
and even better known instance of differences in properties, 
tmaccompanied by any difference in external characters, is 
afforded by two well-known British umbelliferous plants, 
CEnanthe crocata and Cicuta virosa, which Sir R. Christison 
found to be innocuous when grown near Edinburgh. 

Brandis in his ^Forest Flora* has identified with A* innoma the 
A. saccidora of South-west India. According to Beddome, this is 
** the largest tree of the vergreen forests of the Western Ghauts, 
and the hills betweem tnem and the Coast.’’ Sacks are made of the 
thick woolly fibrous inner bark. The method is thus described 

♦ Spanoghe’t account of the innocuous Upas of Timor is printed, . to- 
gether with that of Leschenauit on the virulent kind, in Hooker’s Co^pQini/on 
to Mr Botanical Maffagine, Vol. I., jpp. 308-317- 
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by Graham\* — branch is cut corresponding to the length and 
diameter of the sack wanted, soaked a little, and then beaten 
with clubs till the fibre separates from the wood. This done, the 
sack formed of the bark is turned inside out, and pulled down, 
until the wood is sawed off, with the exception of a small piece 
left to form the bottom of the sack, which is carefully left un- 
touched.’* 

Brandis remarks (/. c., p. 427) : — ‘^Another species of the 
same genus {My ah seik, Burm.) is found in the dense evergreen 
forests of the Thoungyeen Valley. In Tenasserim the juice is 
used by the Karens to poison arrows, but the poison does not seem 
c^qual in its effects to that of the famous Upas tree of the Indian 
Archipelago.” Mason refers the Pegu Upas to A. ovalifolia^ 
a very large timber tree scattered in the forests from Mergui to 
Toungoo. The milky juice is intensely bitter, and when 
swallowed produces sore-throat. Arrows that have been smeared 
with it and hung exposed to the air, lose their power to pro- 
duce death, and there is said to be a difference in the virulence 
of the poison at different times of the year. Nothing more 
seems to be known of the tree which yields the Karen arrow 
poison, but it is very probably referable to A. toxicaria^ and 
Gamble [Manual of Indian Timbers, p. 332) refers the Burmese 
name Myah seik to that species. [Archives de Physiologie, 2,1891 ; 
Keiv Bulletin, 50,1891.) 

In 1891, MM. E. Boinet and E. Iledon examined the arrow 
poison used by the Muongs of Tonkin. They found the quan- 
tity of the poison on each bamboo arrow to be about half a gram 
of a brownish substance soluble in water. Three drops of a 
solution of 0*50 gram of the poison in 10 grams of water placed 
upon a frog’s heart arrested the pulsations in seven minutes, 
and a subcutaneous injection of one centigram of the poison 
proved fatal to a guinea pig. From twenty experiments, it 
was found that one centigram per kilo body-weight was rapidly 
fatal to the animals experimented upon. 

The authors arrive at the following conclusions 

let — That the poison has no appreciable effect upon the 
nervo-muscular or central nervous system. 
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2nd , — The breathing is accelerated for a few minutes after 
the injection of the poison, but afterwards the 
number of respirations gradually decreases until 
death takes place. 

The final effect of the poison is to stop the heart in 
systole. 

In the poisoned frogs the ventricle was contracted, empty, 
hard and white. In the mammal the left ventricle was smaller 
and harder than usual, the right ventricle less contracted and 
full of dark blood. Before final stoppage the heart symptoms 
may be divided into several stages. In mammals, at a certain 
period after the injection of the poison, a sudden want of 
rythm was observed, the heart beating very irregularly. After- 
wards the pulsations became more and more feeble, with 
occasional stronger contractions, and finally periods of great 
depression alternating with periods of stronger pulsation were 
observed. In all cases a few auricular pulsations occurred after 
stoppage of the ventricles. It was remarked also that pulsation 
could be re-induced by mechanical or electrical stimulation of 
the heart muscle. 

In the frog the first effect of the poison on the heart is a 
very marked doubling of the pulsations. Whereas in the 
normal condition the auricular contraction immediately precedes 
the ventricular, and is shown on the pulse tracing by a slight 
hitch in the curve of the total pulsation ; in the poisoned animal 
the two pulsations are separated by a marked interval, and finally 
the auricular curve becomes so marked as to equal or CVCU 
exceed in size the gradually decreasing ventricular curve. 

In the second stage the ventricle only contracts once to 
Mveral auricular contractions, that is, it only contracts when 

It has become sufficiently distended with blood to excite con- 
tractions. 

In the last stage the strength of the auricular contractions 
gradually decreases, the ventricle remaining immovable, 
empty, and contracted. The authors conclude that the poison 
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The poison, we are informed, is prepared by the natives of 
Tonquiu from the leaves of A. toxicaria^ and experiments made 
by the authors with the leaves of that plant prove clearly that 
they are the only active ingredient in the arrow poison. 
(Archives de Phys,^ 1891, p. 373.) 

A still more recent investigation of the Ipoh poison by 
Mr. L. Wray, the Curator and State Geologist of Perak, has been 
published in the Perak Gazette. He saj’^s : — The Samangs get the 
sap from the tree b}^ scoring the bark. The sap is heated on a 
spatula till evaporated, leaving a dark gummy substance in which 
the arrows are dipped ; 3^ ounces of sap will do for poisoning 100 
arrow points. The sap was bitter and biting in taste and 
decidedly acid to test paper ; when exposed to the air it darkens 
to a brown colour, and yields when dried 29 per cent, of 
Ipoh. If this substance is placed on a glass slide and examined 
under a microscope it is seen to contain numerous crystals of 
antiarin. Some fruiting specimens of the Ipoh were sent to 
Kew ill 1883, and were pronounced to be identical with the 
Javan specimens of A, toxica ria. With reference to the two 
kinds of Upas distinguished by Blume as Arbor toxicaria femina 
et tnas, the latter word in Malay means gold'' ; it is so called 
from the golden colour of the inner bark. In the innocuous 
variety, so say the Samangs, the inner bark is blackish coloured, 
and so they distinguish the poisonous from the non-poisonoua 
trees. They have never mixed arsenic with the eap. One 
fluid ounce of Ipoh saj) was found to yield ]0*85 grains of 
antiarin or 2"482 per (x;ut. The dried Ipoh poison, of which 
the sap contains 29 per cent., therefore has 8 5 6 per cent, of 
antiarin in it. 0*086 of a grain of the dried poison is enough 
to kill an animal weighing 20 lbs,, when introduced into the 
circulation. Fowls and pheasants are proof against the poison, 
but a cat struck with a poisoned dart died within 19 minutes. 
Mr. Wray*# Report has since been published in the Kew 
Bulletin for October and November 1891. 

Description.— The nuts are sub-globular, the size of a 

a slightly prominent 
freenish-yellow pnlp, 
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forming a small one-seeded fig with a rich purple bloom. 
The shell is thin and fragile, the kernel, loose inside the shell, 
is of the size of a large pea, brown, sub-globular, rugose, 
especially upon the flatter side; substance hard and very bitter. 

Chemical compofiiiion , — When the sap of the tree is exhausted 
with boiling alcohol, a mixture of vegetable albumin, gum and 
wax remains undissolved, while a solution is formed, which 
throws down, on cooling, wax, antiar-resin, and albumin. On 
removing the sediment and evaporating, more resin and wax 
are deposited, and the solution dries up at last to an extract, from 
a solution of which in boiling water Anfiarin, 
amounting to 3*5 per cent, of the dried sap, crystallises. The 
crystals are purified washing and recrystallisation. Antiarin 

forms splendid silvery laminae resembling malate,of lime. 

The flakes which separate from the alcohol after boiling it 
with the sap of A. toxicarm, consist of Antiar-remii 
which may be obtained white by re-solution in boiling alcohol ; 
when drj’’ it has a glassy fracture, but becomes pasty if warmed. 
It is not poisonous, whilst antiarin causes death if introduced 
into the circulation in minute portions. {Mulder in Omelin^s 
Handbook, Vol. XVI., p. 217.) 

The wax deposited on cooling from an extract of the juice 
prepared with hot alcohol, and purified by boiling with water, 
is white and brittle, softening at 30°, and melting at 35®, sp. 
gr. 1*046 at 20®. It is decomposed by nitric acid, blackened by 
sulphuric acid, and not affected by hydrochloric acid or potash- 
ley. It is soluble in alcohol and ether, especially on boiling. 
Average composition 77*29 per cent. Carbon, 11*71 H, and 11 0. 
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absence of resinous matter), and the solution agitated wHk 
crude ether, crystals can be obtained from the decanted ethereal 
layer. The solution also reduced Fehling’s solution. About 
2 per cent, of fat, 11 -33 of water, and 3*46 of ash were sepa- 
rated from the air-dried seeds. 

The juice of Artocarpus integrifolia, Linn,^ the well- 
kndwn Jack tree, in Sanskrit Panasa, heated over the fire, is a 
popular cement for joining broken China and stoneware. 
The deposit from the milky juice is insoluble in water, partly 
soluble in alcohol, and entirely so in benzol. It is a variety 
of caoutchouc, and in the natural state can be used as a 
birdlime, or as a cement for broken articles ; after being 
washed in boiling water it becomes harder, and may be used 
for all the ordinary purposes of India-rubber. The yellow dye 
which is obtained from the wood is of a resinous nature, and 
may be extracted by boiling water or alcohol. The juice of 
A. Lakoocha, Roxb,, or one or two of the seeds, is a popular 
purge in Bengal ; the tree is . the Dahu of Sanskrit writers. 
Rheede states that the dry leaves and juice of A. hirSUta, 
Lamk,^ together with zedoary and camphor, are applied to buboes 
and swelled testicles. The dried juice breaks with a resinous 
fracture, is only partly soluble in alcohol, wholly soluble in 
benzol and petroleum ether. The tree yields the An jelly wood 
of South India, and is called Ayani in Malabar, where it is verj" 
abundant. 


MYRICACE^. 

MYRICA NAGI, Thunb. 

Fig. — Bot, Mag., t, 5727 ; Wight Ic., t, 764, 765. 

flab. — Subtropical Himalaya. The bark. 

Vernacular. — Kaiphal, K&tphal {Hind., Guz., Befig.), Eaya 
phala {Mar.), Marudam-pattai (Tam.), Kaidaryamu (Tel.), 
Marutam-toli (Mai.), Eirishivimi (Can.). . 
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History, Uses, &C* — The bark of this tree is its most 
Taluable product, and is largely exported to the plains. It is 
called in Sanskrit Katphala, and bears among other synonyms 
those of Kumuda, Kumbhi-p^ki, Sripamika, Somatalka, and 
Mahakumbhi. According to the Nighantas, it is useful in 
diseases caused by deranged phlegm, such as fever, asvhma, 
gonorrhoea, piles, cough, and other affections of the throat;^ It 
is an ingredient in numerous fonnuIoL? for those diseases, such 
as the Katphaladi churna, for which Sarangadhara gives the 
following prescription : — Take of the bark of M, Nagiy tubers 
of Cupems rotamlus (Mustuka), root of Purorinza lutrrooa 
(Katuki,), Curcuma Zedoaria (Sati), galls of Pi4am integernma 
(Karkata-sringi), and root of Sf(ns,wm( Lnppa (Kushta)^ tx|ual 
parts; powder and mix. This powder is given in doses of 
about a drachm with the addition of ginger juice and honev in 
affections of the throat, cough and asthma. The powdered 
bark is used as a snuff in catarrh, and mixed with ginger as 
an external stimulant application in cholera, 

Under the names of Diir-shisliaun, Kandul, and Ud-el-bark, 
Mahometan writers state that the bark is resolvent, a.stringent, 
carminative, and tonic ; that it cures catarrh and h('a(la(‘hes ; 
with cinnamon they prescribe it for chronic cough, fevoi’, piles, 
&c. Compounded with vinegar it strengthens the gums and 
cures toothache ; an oil prepared f^m it is dropped into the 
ears in earache. A decoction is a valuable remedy in asthma, 
diarrhoea and diuresis; powdeixid or in the form of lotion the Ixark 
is applied to putrid sores; pessjiries made of it promote uterine 
action. The usual dose for internal administration is about 60 
grains. Duhn’Chlkaudul, an oil prepart^d from the flowers, is 
said to have much the same properties as the bark. We have 
never mot with nor does it appear to be known in commerce. 

Description.- Jiark half an inch (hick, externally 
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Microscopic structure , — Within the stiberoua layer is a 
remarkable stratum of stony cells ; the parenchyma throughout 
is loaded with red colouring matter, and permeated by large 
laticiferous vessels, from which a gummy latex exudes when 
the bark is soaked in water. 

Chemical composition . — The bark of M. Nagi contains 14 per 
cent, of tannin, which gives a purplish colour with ferric salts, 
but the tincture and decoction give a greenish colour owing 
to the presence of colouring matter in the bark. The ash of 
the air-dried bark amounts to 7*17 per cent. 

When the bark is exhausted by w^ater and the water eva- 
porated, a brittle sljiiiing extract is obtained of a reddish-brown 
colour, which contains 60 per cent, of tannin with some 
saccharine matter and salts. 

Commerce , — The bazaars are supplied from Northern Iridia; 
about 50 tons of the bark are collected annually in the Kumaon 
forests. It is always (obtainable in native drug shops. Value 
about Rs. 2 per maund of 41 pounds. 


CASUAEINE.^. 

CASUARINA EQUISETIFOLIA, Forst 

Fig. — Beddotne, Forester's Man., t. 226. Tinian Pine 
[Eng.), Filao de ITnde [Fr.). 

Hab. — Kast side of the Bay of Bengal. Cultivated else- 
where. The hark, leaves, and seeds. 

Vernacular . — Sinyu [Burm.), Chouk [Tam.), Sarva [Tel.), 
Kfisrike [Mysore), Aru [Mai.), Vildyati-saru [Mar.), 

History, Uses, &C. — This tree is distributed through 
Chittagong, Burma, the Malay and Pacific Islands, and 
Australia, and is much cultivated on the coasts of India. In 
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Australia it is called the swamp oak. Dr. Bennett {Oathet*- 
ings of a Naturalut in Australia) remarks : - Their sombre 
appearance causes them to be planted in cemeteries, where their 
branches give out a mournful sighing sound, as the breeze 
passes over them, waving at the same time their gloomy hearse- 
like plumes.” The wood from its red colour is called in the 
colonies Beef-woody and is much used for fuel, and as a 
timber on account of its hardness. The bark is astringent, 
and the ashes of the tree yield a quantity of alkali. The 
bark is used by the Madras fishermen for dyeing their 
nets. Rumphius notices the use of a decoction of the bark 
for a bath in Beri-beri, and of a decoction of the leaves in 
colic. The pounded seeds, he says, are used as a plaster in 
headache. 

According to Oorre and Lejanne {Mat. Med, et Tox, Colon.), 
the bark contains one-fifth of its weight of tannin and one- 
twelfth of Gasuarine, resin, and colouring matter. A decoction, 
extract, tincture and syrup are used by the French in Tahiti, 
Cochin-China, and the Antilles as an astringent. We have 
observed that the tree yields an inferior sort of gum, not likely 
to be of much value on account of its deep colour and insolubi- 
lity in water. 

Description. — Bark never very thick, brittle, breaking 
with a coarse fibrous fracture, substance very hard, fibrous, 
and of a pink colour; internal surface striated; external surface 
covered with a scabrous grey suber, readily separating in 
flakes, and displaying a thin brown suberous layer closely 
adhering to the liber; taste strongly astringent; odour not 
peculiar. 

Chemical composition. — The bark yielded 18*3 per cent, of 
tannic acid, giving a blue-black precipitate with ferric salts, 
and a bulky precipitate with gelatine. The alcoholic extract 
contained no alkaloidal principle, but a very small quantity of a 
crystalline neutral principle was shaken out of the watery 
solution of the extract by ether ; it was not coloured by strong 
acids. 
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CUPULIFEK^. 

BETULA UTILIS, Don. 

^ig.—Begel Monogr. 58, f. 6,/. 13-19; t. 13, /. 7-14; Jaeq. 
Voy. Bot., t. 158. Himalayan Birch [Eng.), Bouleau a papier 

im- 

Hab.— Temperate Himalaya, Afghanistan. 

BETULA ALNOIDES, Ham, 

Fig. Brand, For, FI,, t, 56; Regel Monogr. 61, t, 6, 

/. 32-34;/. 13,/. 29. 

Hab. — Temperate and subtropical Himalaya. Tbe bark. 

Vernacular, — Bbujpatar {Ind, Bazaars), 

History, Uses, &C. — These trees require a brief notice, 
as tbe bark, in Sanskrit Bhurjapatra, is much used all over the 
country for writing medicinal charms on, and is to be found in 
every druggist^s shop. This bark is well-known as the material 
upon which the ancient Sanskrit manuscripts of Northern India 
are written. Dr. Biihler, in his account of a tour in Cashmere 
in search of Sanskrit manuscripts, says: — The Bhurja MSS. 
are written on specially prepared thin sheets of the inner bark 
of the Himalayan birch, and invariably in S4rada characters. 
The lines run always parallel to the narrow side of the leaf, and 
the MSS. present, therefore, the appearance of European books, 
not of Indian MSS., which owe their form to an imitation of the 
Talapatras, The Himalayas seems to contain an inexhaustible 
supply of birch-bark, which in Cashmere and other hill coun- 
tries is used both instead of paper by the shop-keepers in the 
bazaars, and for lining the roofs of houses in order to make them 
water-tight. It is also exported to India, where in many places 
it is likewise used for wrapping up parcels, and plays an import- 
ant part in the manufacture of the flexible pipe-stems us^ by 
huk&-smokers. To give an idea of the quantities which are 
brought into Srinagar, I may mention that on one single ’day 
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I counted fourteen large barges with birch-bark on the river, and 
that I have never moved about without seeing some boats laden 
with it. None of the boats carried, I should say, less than three 
or four tons’ weight. 

** The use of birch -barb for literary purposes is attested by 
the earliest classical Sanskrit writers. Kalidasa mentions it in 
his dramas and epics; Susruta, Varahumihira { circa 600-650 
A. D.) know it likewise. Akbar introduced the manufacture of 
paper, and thus created an industry for which Cashmere is now 
famous in India. From that time the use of birch-bark for the 
purpose of writing was discontinued, and the method of prepar- 
ing it has been lost. The preparation of the ink, which was 
used for Bhilrja is known. It was made by converting 

almonds into charcoal and boiling the coal thus obtained with 
gonmtra (urina bo vis) ; this ink is not affected by damp or 
water.” {Journal, Bombay Branch Royal Asiatic Society* 
Vol XII., No. XXXIV. A.‘) 

QUERCUS INFECTORIA, Olivier. 

Fig. — Bentl. and Trim., t. 249 ; Olivier, Voi/. dans I’Emp. 
0th. a., p. 64, Atlas, tt. 14, 15; Steph. Sf Church, t. 152. 
Dyers’ oak {Eng.), Chene ^ la galle {Fr.). 

Hab. — Asia Minor, Syria, Turkey. The galls. 

Majuphal, Mdphal {Hind., Beng.), Maiphala, 
M6ja (Mar.), Mashik-kdy (Tam.), Mashi-kfiya (Tel.), Machi- 
kayi (Cati.), Mayaphal (Guz.). 

History, Uses, &C, — The Sanskrit name for galls is 
M4yin or Mayika, and signifies “ magic,” the gall-nut being 
used in India in magic rites. 

Galls were well known to the Greeks and Romans, who used 
them medicinally on account of their astringent properties.* 
India has probably been supplied with them from an early 
date, vih the Persian Gulf, the greater portion being still 
shipped at Basra on board Arab vessels, hence the names Basra 

^ ♦ Ooujpare with Dios., i. 127. irtpi KriKitav; and Pliny, 16, 9, and 24, 6. 
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and Maka galls. The medicinal uses to which galls are put in 
India hardly differ from those with which we are familiar. 
The Hindus divide them into two kinds, black and white, and 
generally prescribe both kinds together in the same prescrip- 
tion. Mahometan writers direct the dark-coloured unper- 
forated galls to be selected as the best. 

The Arabs call them {«/«), and say that the tree, which is 
not of the land of the Arabs, bears one year galls and another 
Balldt (acorns). In Persia they are known as Mazu or Mazun ; 
the author of the Bvrhciu says they are used by tanners, 

In modern medicine tannic and gallic acids obtained from 
galls are generally used in piefcrence to the raw material. 

The action of tannin is chiefly local, and is due to its power 
of coagulating albumen ; it is therefore a useful application 
when the skin has been deprived of its epidermis by diseases 
such as intertrigo, imiDetigo and eczema, as it forms wdth the 
exudations a protective coating, and at the same time contracts 
the cells of the skin. 

When applied to a mucous membrane, it causes dryness, coag- 
ulation of mucus, and destroys to a great extent the sensibility 
of the membrane ; on this account it is employed in stomatitis, 
sore-throat, and cough due to irritation at the back of the 
pharynx, and also as an injection in chronic discharges from 
the genito- urinary passages. 

When taken into the stomach in large doses it causes irri* 
tation, and possibly vomiting, but in smaller doses it is often 
useful in haematemesis and intestinal haemorrhage by coagulating 
the blood and thus acting as a styptic. In poisoning by the 
alkaloids it acts as a chemical antidote by forming tannates 
which are but sparingly soluble in the juices of the alimentary 
canal; it is also used as an antidote in poisoning by tartar 
emetic, with which it forms an insoluble tannate. When 
used as an antidote its administration should be followed by a 
purgative, as the tannates of the alkaloids wdll be partially 
redissolved, if allowed to remain in the intestines. 

11I.-4U 
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Br. R. Stockman has conducted a series of careful experi- 
ments with gallic and tannic acids, with the object of determin- 
ing the influences which the vegetable astringents exert upon 
the blood-vessels and animal tissues after absorption. He finds 
that tannic acid on its entry into the stomach forms alkaline 
tannates and tannates of albumin. A part of it, and sometimes 
the whole, is converted into gallic acid in the stomach and 
intestines, and it is difficult to find a trace of tannic acid in the 
blood, although it can be detected in the urine. Dr. Stockman 
comes to the conclusion that tannic acid enters the circulation in 
combination with alkalies and albumin, and is excreted with 
such rapidity that only -a trace of its presence can be detected in 
the blood, but that its presence in the genito-urinary tracts and 
in greater quantity in the intestines can be readily shown. It 
does not appear to be excreted by the mucous lining of the air 
passages. It was found that the urine of dogs, rabbits, and 
human beings, after the administration of tannic acid, contained 
gallic acid and only a small quantity of tannic acid, but when 
tannate of soda was administered the urine contained a large 
proportion of tannic acid and but little gallic acid. These 
results may be explained in the following manner: — When free 
tannic acid is brought in contact with the contents of the 
stomach, it is chiefly converted into tannate of albumin, only a 
small quantity of alkaline tannate being formed. The tannate 
of albumin being very insoluble is retained for a long time in 
the intestines, until it is in a condition to be converted into 
gallic acid, in which form it is at length absorbed ; on the other 
hand, the alkaline tannate is at once absorbed and passes oS in 
the urine. Under these circumstances, the administration of 
tannate of soda naturally gives rise to the presence of a large 
proportion of tannic acid and a small proportion of gallic acid 
in the urine. 

Dr. Stockman did not find pyrogallic acid in the urine, but 
this experience is in opposition to that of other experi- 
menters. 

When gallic acid was administered, that acid only was found 
in the urine. 
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According to Dr. Stockman, tannic acid exerts no action upon 
the urinary excretion, and gallic acid does not cause contraction 
of the blood-vessels, but on the contrary dilates them even 
after contraction has been induced by the action of an alkaline 
liquid. The neutral gallate of soda, in which form gallic acid 
circulates in the blood, was found to have no action upon the 
vessels. 

Catechu-tannic acid and Rhatania-tannic acid gave the same 
results ; tannic acid being insoluble in a solution of chloride of 
sodium could not be experimented with in this manner. Alka- 
line tannates and tannates of albumin did not affect the calibre 
of the vessels. Fikentscher has stated that tannic acid adminis- 
tered hypodermically to frogs stimulates the vaso-motar centres 
and increases the blood pressure, but Dr. Stockman found that 
gallate andtannate of soda administered in this way to rabbits did 
not affect the pressure. Pyrogallic acid yielded similar results. 

As regards the therapeutic value of gallic acid as a local appli- 
cation or when absorbed into the blood, Dr. Stockman considers 
that it has no special' astringent action, but that it diminishes 
the alkalinity of the blood and increases its tendency to 
coagulate ; as a local application it is useless. Tannic acid preci- 
pitates albumin and forms a protective layer of tannate, which is 
advantageous in certain diseased conditions which we have 
already noticed. In its passage through the kidneys it is very 
doubtful whether it exerts any therapeutic action, but Ribbert 
considars that it lessens the exudation of albumin in albumi- 
nuria. Tannic acid is sometimes injected into the rectum to 
destroy thread worms, which it does by coagulating the albumin 
in their delicate tissues. 

Description. — Two kinds of gall are found upon Oak 
trees, hard and soft ; the former are the galls of commerce, and 
are produced by a Cynips which punctures the buds of the tred 
and deposits its egg in the puncture ; the latter result from 
the puncture of an aphis. 

Gall-nuts are globular or pyriform bodies, studded with 
numerous tuberosities; those which still contain the insect are 



Chemical composition , — The principal constituent of galls is 
tannin or tannic acid. The tannin of different plants possesses 
distinctive characters ; that obtained from galls is known as 
gallo-tannic acid. It is identical with the tannin of Rhus cori- 
ariay Linn. (Sumach). 

Galls afford from 60 to 70 per cent, of t^inniu, and about 
2 per cent, each of gallic and ellagic acids. 

Commerce , — Galls are imported from Basra and the Persian 
Gulf ports. Value: "Wbitc, Rs. 10 per maund of 37i lbs.; 
Blue, Rs. 17. Imports about 1,400 cwts. yearly. 


SALIX CAPREA, Linn, 

Fig. — Eng, hot., 1488; lieirhb. FL Germ., t, 577. Great 
^ound-leaved Sallow, Goats’ Sallow {Eng.), Maiceaii, Marsault 
{Fr,). 

Hab. — Persia, Europe, Cultivated in N.-W. India. The 
bark, leaves, seeds, and flowers. 

BMmishk (Indian Bazars). 
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History, Uses, &C. — The willow tVca was well-known 
to the ancient Greeks, and the Greek name is considered to be 
cognate to the Sanskrit Vitika, the old German Wida, and the 
old English With or Withy. Herodotus (i.,194) mentions it, 
and Theophrastus (H. P, iii., 13) mentions two kinds, X^wc^ 
and ficXaiva. Dioscorides (i,,12]) notices its astringent pro- 
parties, and the various medicinal uses to which the bark, 
leaves, seed and juice were put. Pliny (17, 20) describes the 
cultivation of the willow, and (24, 9) its medicinal properties. 
The ancients considered it to be very cooling, ‘‘ Porro impediunt 
et remittunt coitum folia salicis trita et epota it was also 
thought to occasion sterility in women. The concrete juice of 
the plant mentioned by Greek and Latin writers is considered 
by F^e to have been a kind of manna. 

IbnSina, under the name of Khilaf, follows Dioscorides closely 
in his description of the medicinal uses of the willow, but he 
mentions the use of the flowers of S» Caprea separately under 
the name of Behramaj, a corruption of the Persian Behrameh. 
The Mahometan physicians all mention the juice or gum ( ^ ) 
of the plant, and Haji Zein states that it exudes from the leaves. 
It is probably the substance described by M. Eaby {Union 
Pharm,<i May, 1889), under the name of Bidenguehine or 
“willow honey,’’ said to be derived from the leaves and 
young branches of a willow, and to have a feebly saccharine 
taste. 

In Persia S. Caprea is known as Bid-i-Balkhi, and its flowers 
as Bidmishk ; willow bark is still a popular febrifuge in that 
country, Aitchison mentions the following species of Salix as 
occurring wild or cultivated in Persia : — S. pycnostachya^ 
Anders., S. acmophylla^ Boiss., S. hahylonica^ Linn., S. JDaviesH, 
Boiss., S, alba, Linn., S. songarica, Anders., and 8. Caprea, 
Linn. 

In China and Persia the tree is considered to be symbolic of 
immortality. S* habylonica is planted in burial grounds in 
the latter country, and has been introduced into India by the 
Hoghals for this purpose ; among the Romans it was sacred ta 



Jtmo Fluonis. For «n account tkefuMi^ uai of the 
willow in China, the reader is referr^ to Schlegel's Vraik* 
tjfgraphie CAinoiae^ or De GubematiB’ Myth* ubi Plantes, article 
Saule. 

The Persian settlers in India have introduced the flowers 
(iidmishk) and the distilled water {ma^eUkhil&f) of S. Caprea, 
both of which are used by the upper classes of Mahometans 
and Parsees, who consider them to be cephalic and cardiaoal^ 
and use them as domestic remedies in almost every kind of 
slight ailment. 

Raughan-i-bid, an oil prepared by boiling two parts of the 
distilled water with one of sesamum oil until the water has all 
evaporated, is a favorite remedy for cough. 

For a long series of years the willow fell into disuse in Europe, 
but was again brought into notice in 1763 by the Rev. Mr. 
Stone, who published a paper on the eflScacy of the bark of 
8. alba as a remedy for agues. The broad-leaved willow bark 
(S. Caprea) was subsequently introduced into practice by 
Mr. James, whose observations on its eflScacy were afterwards 
confirmed by Mr. White and Mr. G. Wilkinson (Pereira, Mat, 
Med,, ii., Pt. 1, p. 337). Willow bark was formerly official in the 
London, Edinburgh, and Dublin Pharmacopoeias, and was consi- 
dered no bad substitute for cinchona in agues. 8. Caprea is 
one of those willows which yield salicin and tannin, and is 
remarkable for its large yellow fragrant catkins. 

Salicin, which was discovered in 1825, and first obtained in 
a pure state in 1830, was at first much vaunted as an antiphlo* 
gistic by Riess and others in those cases in which salicylic acid 
is now employed; it was also used as an antiperiodic in ague, 
and is said to have been found efficient in preventing the 
development of acute coryza and influenza, and in mitigating 
the symptoms of hay fever. It was usually administered in 
lO-grain doses frequently repeated. More extended experience, 
however, led to the conclusion that it has little or no influence 
upon the temperature, and the drug gradually fell into disrepute 
i«)til the disooveiy of the antiphlogistic properties of salicylio 
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iMid, when it was again experimmi^ 

Bury, who showed that it had no influence upon &6 twpefa^ 
ture of healthy children. They observed that under faB 
medicinal doses a dusky flush sufiuseS the face on alight 
excitement, while the expression becomes dull and heavy, 
licss constant symptoms are deafness, noises in the ears, frontal 
headache, trembUng of the hands and quickened breathing. 
Very large doses occEusion severe headache, marked muscular 
weakness, tremor and irritability, with a rapid and feeble pulse. 

Description. — Catkins 1 — 2 inches long, thick, cyUn- 
drical, bright yellow, fragrant; bracts oblong, small; scales 
obovate, blackish, hairy ; nectary ovate, papillary ; stamens 
longer than the scales, with oblong yellow anthers ; germ ovate- 
lanceolate, silky, on a hairy stalk ; style hardly any ; stigma 
oblong, thick, undivided. Bark purplish-brown externally, 
minutely downy when young, internally white ; tough and 
fibrous. 

Chemical composition , — Willow bark has been shown to con- 
tain salicin, wax, fat, gum, and a tannin which gives with 
ferric salts a blue-black precipitate, the liquid becoming pur- 
plish-red on the addition of soda. Johanson (1875) has also 
shown the presence of a kind of sugar having a slightly sweet 
taste and reducing alkaline copper solution with difficulty, and 
of the glucoside benzohelicin, Salicin, a glucoside, 

crystallizes in colourless plates or flat rhombic prisms, but it 
usually occurs in commerce in white glossy scales or needles. 
It remains unaltered in the air, is neutral to test-paper, in- 
odorous, and has a persistently bitter taste. It is soluble in about 
30 parts of water at 11*5° C., and is somewhat less soluble in 
alcohol. It dissolves in 0*7 part of boiling water and in 
2 parts of boiling alcohol. {United States Pharm ) Cold sul- 
phuric acid dissolves salicin with a bright red colour ; after the 
absorption of water from the air (but not after the addition of 
water or after being neutralized by an alkali), the solution 
deposits a red powder {mtilin)^ which after washing is yellowish- 
red, after drying blaokish-brown, insoluble in water, alcohol, 
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tod glacial acetic acid, and is coloured violet-red by alkalieiK 
{BraconnoU) On warming salioin with somewhat diluted 
sulphuric acid and potassium bichromate, mlicylom add or 
9 alicyl-ald€hyd, is given off, r^ognizable by its 

peculiar fragrance, resembling that of meadow-sweet {SpircBa 
ulmana). 

Salicin when digested with emulsin or saliva, or heated to 
80®C. with dilute sulphuric acid, assimilates 1 molecule of water, 
and is split into glucose and salici/lic alcohol or saligenin, 
0^H®0^, which crystallizes in pearly tables, is easily soluble in hot 
water, alcohol, and ether, melts at 82°C., and sublimes at lOO^C. 
Saligenin is characterized by yielding in solution a deep-blue 
colour with ferric chloride, and when boiled with dilute acids 
by being converted into a resinous body, saliretin, 
while oxidizing agents convert it into salicylous and salicylic 
acids. Cold nitric acid, sp, gr. 1*16, oxidizes salicin, with the 
production of helkin^ which crystallizes in white 

needles, and is by ferments and dilute acids resolved into sugar 
and salicylic aldehyd. If nitric acid of sp. gr. 1*09 is employed, 
salicin yields heUcoidin^ which may be regarded as 

a compound of salicin and helicin. {National Dispensatory,) For 
a full account of these interesting reactions, the reader is referred 
to Watts* Diet, of Chemistry, Vol. V., p. 147. 

Bidangubin or ^‘willow honey has been examined by Raby 
{Union Pharm , May, 1889, p. 201). It affords about 12 per 
cent, of sugar, estimated as glucose, and a considerable quantity 
of a sugar crystallizing in opaque hard crystals like those of 
sugar of milk. It melts at 150® to a transparent liquid, and 
dissolves in 5*5 parts of water at 15® C. The formula is given 
as This sugar evidently possesses considerable 

affinity to melezitose, from which it differs, according to 
M. Raby, in not being efflorescent, and in the greater rotatory 
power of the glucose derived from it by inversion over that 
obtained from melezitose. The inversion by means of dilute 
hydrochloric acid also takes place more rapidly. He therefore 
proposes to call the new sugar hidmguehinose. 
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EPHEDRA VULGARIS, Rich. 

Fig . — Rekhb. Ic. Pi. Qerm., t. 539 ; Bertohn. Mkcell. 
t. 3. 

Hab. — ^Temperate and Alpine Himalaya, Europe, W. and 
Central Asia, Japan. 

EPHEDRA PACHYCLADA, Bom. 

Hab. — Western Himalaya, Afghanistan, E. Persia. 

Vernacular. — E. mlga^^ — Amsdnia, Butshur, Cheva (Pwn;.), 
Khanda, Khama {Kunawar)^ Phok (Sutlej)^ Ma-oh [Japan). 
E, pachydada — Hum, Huma [Pers.y Bomb.). 

History, Uses, &C. — These two species are hardly 
different ; E. padnjclada is rather more robust than E. vulgaris and 
more scabrid. Of the former, Sir J. D. Hooker remarks : — 
I can find no good characters in the spikes and fiowers, except 
the more or less margined bracts/’ A specimen of the Persian 
plant kindly furnished to one of us by Mr. K. R. Cama of Bom- 
bay, was identified at Kew as E, vulgaris. Dried branches of the 
Huma are still brought from Persia to India for use in Parsi 
ceremonial, and it is consideredto have medicinal properties. The 
plant was used by the ancient Arians, and is probably the same 
as the Soma of the Vedas. Aitchison {Proc. Linn. Soc.^ x., 77) 
notices the medicinal use of E. vulgaris in Lahoul, and he and 
Griffith state that the ashes of E. pachydada are used as a snuff 
and dye in Afghanistan. Dr. N. Nagai of Tokio, Japan [Perl. 
Klin. Wochenschr.^ 1887, 706), first drew attention to the fact that 
E. vulgaris contains an alkaloid (ephedrine) which possesses the 
property of dilating the pupil of the eye, and which may be used 
in the place of atropine. T. V. Biektine {Bolnitch. Qaz. Boi* 
kina^ 1891, No. 19, pp. 473 — 476) has brought to notice the use 
of a decoction of the stems and roots of E. vulgaris as a popular 
remedy for rheumatism and syphilis in Russia, and of the juice 
of the berries in affections of the respiratory passages. After 
III.— 47 
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administering the decoction himself in a number of cases of 
rheumatism, acute and chronic, he comes to the conclusion that 
the plant is especially valuable in acute muscular and articular 
forms of the disease ; the pain is relieved, the pulse becomes less 
rapid and softer, and the respiration easier. Within 5 or 6 
days the temperature becomes normal, the swelling of the 
joints disappears, and after about 12 days’ treatment the patient 
is cured. In several cases marked diuresis was observed before 
or about the time that the temperature began to decrease ; the 
drug was also observed to improve the digestion and promote 
the action of the bowels. In chronic cases the action of Ephe- 
dra was less marked, and in two cases of rheumatic sciatica and 
osteo-myelitis hardly any effect was produced, but it is only 
fair to remark that antipyrine, salicylate of soda, antifebrine, 
salol, &c., also failed to alford relief in these two cases. The 
decoction used by Dr. Biektine was made witli 3*85 grams of 
the drug to 180 grams of water. Kobert has shown that 0*20 
gram of ephedrine injected into the veins of dogs and cats 
produces violent excitement, general convulsions, exopthalmia 
and mydriasis. {Nouvcatix Remodes, -^ug. 8th, 1891.) 

Description, — JE, vulgaris is a low-growing, rigid, tufted 
shrub, with usually a gnarled stem and erect green branches 
which are striate and nearly smooth. Bracts connate to the 
middle, not margined, eciliate, rarely produced into minute 
linear leaves. Spikelets i to ^ inch, siibscssile, often whorled ; 
fruiting with often fleshy, red, succulent bracts, 1 to 2 seeded. 
feJeeds bi-convex or plano-convex. 

E. pachyclada has the same characters, but is usually more 
scabrid. Sir J. D. Hooker remarks: — I have many specimens 
from N.-W. India that I do not know whether to refer to 
vulgaris or pachyclada*' The twigs of these plants have a 
terebinthinate and astringent taste, and sections when magni- 
fied show the tissues to be loaded with an inspissated red juice. 

Chemical composition, — Dr. N. Nagai {Tokio Chem, Society^ 
through Chem, Zeit,, 1890, p, 441) obtained the alkaloid 
Ephedrine from the stem of Ephedra vulgaris (Ma-oh). Its 
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composition is C*°H'*NO ; by oxidation the alkaloid is split into 
benzoic acid, monomethylamine and oxalic acid. Isoephedrine, 
melting point 114°C., is obtained by heating ephedrine, melting 
point 30°C., with hydrochloric acid in a closed tube to 18()®C, 
The constitution of ephedrine is CH (NHCH®) 

CH®OH, and that of isoephedrine is C^H^CH^C (OH) (HH 
CH®) CH*. 

The hydrochlorate of ephedrine forms acicular crystals which 
are freely soluble in water. Mr. J. G. Prebble (1889) found 
the twigs of E, vulgaris to contain 3 per cent, of a tannin, 
giving a whitish precipitate with gelatine and acetate of lead, 
and a greenish precipitate with acetate of iron. 


CONIFER^E. 

JUNIPERUS COMMUNIS, Linn. 

Fig. — Richard. Coni/. 33, t. 5; Reichh. le. FI. Germ,, 
t. 535. Juniper {Eng.), Genevrier {Fr.). 

Hab , — Western Himalaya, Persia. The fruit. 

Vernacular. — Hab-el-a’ra’r (Ind. Bazars), 

History, Uses, &C. — A’ra’r is a Persian word; 

the author of the Btirhan notices a popular belief that the 
J uniper is the enemy of the Date tree, and that the two will 
not grow together in the same place. Abu Hanifeh states on 
the authority of an Arab of the people |'of the Sarah, who are 
possessors of the that it is the same as the Abhal (the 

latter name is applied in modern Arabic to the Juniper and 
Savine). He adds that he knew it in his own country, and 
afterwards saw it in the province of Kazween, cut for firewood 
from the mountains, in the neighbourhood of Ed-Deylem, and 
that the fruit is eaten when ripe. J, communis is a native of 
Greece, and must therefore have been known to the ancient 
Greeks, but there is much difficulty in identifying the two 
species of 'ayMvBU mentioned by Dioscorides. The fruit of some 
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species of Juniper was, however, used by Hippocrates in certain 
disorders of the womb, and Dioscorides mentions its diuretic 
properties, its use in cough and pectoral affections, and also 
its digestive properties. The ashes of the bark were also 
applied locally in certain skin affections. 

Ibn Sina closely follows Dioscorides and gives no additional 
. information concerning the plant. The several kinds of Juni- 
per growing on the Himalayas do not appear to be used medi- 
cinally by the Hindus, and the berries sold in the bazaars by 
Mahometan druggists are all imported from the west via 
Bombay. 

In modern medicine Juniper is only used as a diuretic. 

Description. — Juniper-berries are nearly globular, about 
i inch in diameter, dark-purplish, and covered with a bluish- 
gray bloom ; the short stalk at the base contains one or two 
whorls of the small scales, and the apex is marked by three 
radiating furrows, which are surrounded by ridges enclosing a 
triangular space. The three, or by abortion one or two, bony 
seeds are ovate in shape, triangular above, have six to ten large 
oil-sacs on their surface, and are imbedded in a brownish 
pulp which likewise contains oil-cells. The berries have an 
aromatic somewhat balsamic odour, and a sweet, terebinthinate, 
bitterish, and slightly acrid taste. 

Chemical composition. — Juniper-berries were analysed by 
Trommsdorff (1822), Nioolet (1831), Steer (1856), and Donath 
(1873). They contain from ^ to 2^ per cent, of volatile oil, 
about -30 per cent, of sugar, resins amounting to 10 per cent., 
4 of protein compounds, fat, wax, formic and acetic acids, 
malates, and juniperin, which is light-yellow, slightly soluble in 
water, freely so in alcohol and ether, and with a golden-yellow 
colour in ammonia. Ritthausen (1877) obtained from juniper- 
berries, containing 10*77 per cent, of water, only 14*36 per cent, 
of sugar, 3*77 of ash, and 31*60 of cellulose. 

Oil of juniper-berries is colourless or pale greenish-yellow, 

thickens and turns yellowi and 
ultmateljr reddish-brown, at the same time acquiring an acid 
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reaction; the fresh-distilled oil from old juniper-berries isthick- 
ish and light-yellow. Its specific gravity is about '870, but 
varies between *85 and *90; it begins to boil at 155® C., or, if 
obtained from ripe berries, at 205° C. (Blanchet), has the peculiar 
odour of the berries and a warm, aromatic, somewhat sweetish 
and terebinthinate taste, shows a neutral reaction to test-paper, 
turns polarized light slightly to the left, and is slightly soluble 
in alcohol, forming with 10 or 12 parts of 80 per cent, alcohol or 
with 2 or 3 parts of ofl&cinal alcohol a more or less turbid solu- 
tion ; but it yields clear mixtures with carbon disulphide in all 
proportions. Iodine dissolves slowly in the limpid oil, but acts 
more energetically upon the thickened oil, sometimes producing 
fulmination ; sulphuric acid colours it brown and red. Old oil 
of juniper contains formic acid, from which it may be freed by 
sodium carbonate and rectification. 

The oil is a mixture of hydrocarbons of the general formula 
which differ in their boiling-point, a portion boiling at 
282^0. It yields with hydrochloric acid gas a liquid 
compound. {Stille and Maisch. ) 


TAXUS BACCATA, Linn. 

Fig. — Wall. Tent. FI. Nep., t. 57 ; Griff, Ic. PL Asiat., 376 ; 
Bentl. and Trim., t. 253. Yew {Eng.)y If [Fr.). 

Hab. — Temperate Himalaya. The leaves. 

Vernacular. — Tdlispatar {Ind, Bazars), 

History, Uses, &C. — Under the name of Talisa-pattra 
or Talipattra, Sanskrit medical writers describe a drug which 
has carminative, expectorant, stomachic, tonic and astringent 
properties, and is useful in phthisis, asthma, bronchitis, and 
vesical catarrh ; the powdered leaves are given with the juice of 
Adhatoaa Vasica (vasaka) and honey in cough, asthma, and 
heBmoptysis. A confection called Talisadya chuma is prepared 
with Talispattra, black pepper, long pepper, ginger, bamboo- 
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mmutL, cardamoms, oinnanion^ and sugar, and is used in the 
abofementioned diseases. The author of the Burhdn, the 
oldest Persian Dictionary, which contains a large collection of 
Pahlavi words, mentiona the same drug under the name of 
T^lisfar, and states that this name was applied by the Greeks to 
the leaf of the Indian Olive, or, according to some, to its root- 
bark. Ibn Sina speaks of it as an Indian bark, and describes 
its properties in the same manner as the Sanskrit writersv; he 
states that Galen considers it to be possessed of hot and cold 
properties in equal proportion, but that others say it is hot and 
dry. Yahia bin Isa, the author of the Minhdj) considers Talisfar 
to be the leaf of the Indian Olive ; Ibn Baitar thinks that it 
is Mace. Haji Zein-el-attar identifies it with the puiKrp of the 
Greeks, and says it is the root-bark of the Indian Olive, a bark 
thicker than China cinnamon and harder and of a darker colour, 
very astringent and slightly aromatic. The author of the 
Makhzan-eUAdwiya mentions the drug in two places,- and 
identifies it incorrectly with the Zaniab of the Arabs ; he also 
appears to confound it with Hydrocotyle asiatica. Speaking of 
Zarnab, he says, ^4t is also called RijM-jardd (locust^s foot). In 
Hindf it is brahmi, barambhiami. sajmij and one kind of it is called 
Manduparni and harahmi, and the plant is called Tcilis^ and the 
leaves, which are the same as Zarnab, are called Tdlispatr, It 
is a plant with leaves broader than those of Satar-i-bari^ of a 
yellowish colour, and scented like a citron ; the flow^er is yellow, 
and the plant is less than a cubit in height, with a quadrangular 
hollow stem ; it has a pungent taste, and retains its properties 
four years. It grows in the hills of Fars, and is called 8arv-i~ 
TurkUtani; it is also found in Hindustan and Bengal. ♦ ♦ ♦ ♦ 

It is hot and dry in the second degree, and has stimulant, 
astringent, stomachic, pectoral and digestive properties similar 
to cinnamon; the fresh juice is intoxicating; mixed with oil of 
roses or violets and introduced into the ear it cures cold headache. 
Substitutes, double the quantity of cinnamon, cubebs, cassia, or 
cardamoms.****^’ Again, speaking of T&liafar,^ an article 

♦ Under this name Boyle obtained the leavei of Rhododendron lepidotum, 
which are highly aromatic. (Aniig, oj Hind. Med., p. 91.) 
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desoribed as one concerning the identity of which there is Bmoh 
difference of opinion^ the author of the Makhzan says, perhaps 
it is the same asZamab, which is called Tslis in Hindi, imd 
which is the narrow haf of a tree of a dusty colour^ externally and 
internally yellow^ If we turn to the older Arabian writers, we 
find that we have no reason to identify Zamab withTalisapattra; 
they say that it is a certain perfume or certain sweet-smelling 
tree (Kamus), or a species of sweet-smelling plant [Sihah) ; it 
consists of slender round twigs, between the thickness of large 
needles and of writing reeds, black inclining to yellowness, not 
having much taste or odour, what odour it has, being of a 
fragrant kind like citron. (Ihyi Sinaj Book II.) According to 
the Turkish Kamus, it is the leaf of a sweet-smelling plant 
called (locust’s foot). Sprengel thought it was 

Salix JEyyptlaca, (Confer. Hist, rei, herb,, T. II., p. 270.) 
Zarnab is of the measure and is a genuine Arabic word. 
A rajiz says — 

0 with my father thou shouldst be ransomed, and thy mouth, 
that is cool and sweet, as though Zarnab were sprinkled upon 
it.” [Sihah,) 

In the tradition of Umm Zara, where it is said 
^ * ‘‘ fhe feel is the feel of a hare, 

and the odour is the odour of Zarnab,” Ibn el Athfr, author of 
the Nihayeh, says that it signifies saffron [Madd-el-kamus) , 
Ainslie (ii., 407) considers Talispatar to be the leaves and twigs 
of Flacourtia cataphracta,lXo's}i, Dr. U. C. Dutt, in his Hindu 
Materia Medica, states that the Tdlispatar of the Calcutta shops 
consists of the leaves and twigs of Abies Wehhiana^ Lindl.* 
Dr. Moidin Sheriff gives the name of Talishapatri to the 
leaves of Cinnamommn Tamala, Nees. It would appear, 
therefore, that it is uncertain at the present time what 
the Tdlisapattra of Sanskrit writers is, and that in different 
parts of the country various drugs are used as substitutes 
for it. 


♦ Webb’s or purple-coued fir. 
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All the samples of the drug which we have obtained from 
Bengal, Northern, Western and Southern India have consisted 
of the leafy twigs of the yew chopped in lengths of from one 
to two inches. 

The yew was known to the Greeks and Romans as a poisonous 
plant,* Modem enquiry has shown that the leaves and seeds 
are poisonous, but not the red pulp surrounding the latter. 
The leaves have, however, been recommended in doses of 
from 1 to 5 grains in epilepsy and other spasmodic affections . 
As an abortive they have been often administered, and have 
generally proved fatal to the woman, without causing the expul- 
sion of the foetus. Moderate doses given to animals occasion 
hurried breathing and palpitation of the heart, followed by 
recovery, and larger doses produce a similar effect followed by 
death from syncope. Very large doses appear to produce death 
by syncope without ‘ pain or spasm. According to Borcher’s 
(1876) experiments, taxine reduces the pulse and respirations 
and causes convulsions, with fatal asphyxia. (Husemann.) 
After death the evidences of gastro-intestinal inflammation 
have generally been slight, the heart was usually empty, the 
kidneys strongly congested, and the blood less coagulated than 
usual. The effects produced upon man by poisonous doses of 
yew resemble those above mentioned as occurring in animals : 
after large doses the nervous irritation, exhaustion and gastric 
disturbance may be very trifling, the patient dying by 
syncope. 

Description. — The drug consists of the small branches 
of the tree with their linear-lanceolate, narrow, rigid veinless 
leaves cut up into short length (1 to 2 inches). The male 
flowers are to be found upon some of the sprigs, and resemble 
those of the common yew. The wood of the larger stems is 
that of a yew, and not of a pine. 

Chemical compoBition , — Statements have been made at differ- 
ent times as to the presence in the leaves and fruit of the yew 
{Taofus haccata) of an alkaloidal principle. In 1876 (Pharm* 

* rofor and cr^tiXaf. Dioa. 4, 80 ; Plin. 16, 20. 
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Joum., [3], viL, 894)^ Mann4 described a crystalline alkaloid 
that he had separated from the leaves and fruit, which he 
named taxiney^ and spoke of as being poisonous. It was 
obtained by treating an ethereal extract of the leaves and 
fruit with water acidulated with sulphuric acid and precipitat- 
ing this solution with ammonia. Messrs. Hilger and Brande 
report [Berichte^ xxiii., 464) that, working on the leaves in the 
same way, they have separated an alkaloid, which they failed 
to crystallize. This taxine melted at 82® C., and when heated 
in a glass tube gave off white fumes that condensed on the 
colder parts of the tube to oil-like drops that solidified on 
cooling, at the same time a characteristic aromatic odour was 
evolved. It dissolved in water in traces onl}^ freely in alcohol 
and ether, with more difficulty in chloroform, and was insoluble 
in benzol. It was coloured intense purple-red by concentrated 
sulphuric acid and intense red- violet by Frdhde’s reagent, and 
gave yellowish precipitates with the ordinary alkaloidal 
reagents, and white precipitates, insoluble in excess, with 
the fixed alkalies and ammonia. The salts of taxine are 
mostly readily soluble in water, but only the hydrochloride 
was obtained well crystallized, and this by passing a current 
of hydrochloric acid gas into a solution of the alkaloid in 
anhydrous ether. Analysis of taxine gave results correspond- 
ing with the formula and its behaviour with ethyl 

iodide indicated that it is a nitrile base. The authors do not 
seem to have occupied themselves with the physiological action 
of taxine. {Pharm. Journ.^ Mar, 29, 1890.) 

Toxicology . — No cases of poisoning by this plant have been 
recorded in India, but considering its common use as a drug 
throughout the country, we cannot help suspecting that such 
accidents must have happened, especially as the native doctors 
do not appear to be aware of its poisonous properties. Several 
cases of poisoning by yew have occurred in England, most of 
which have ended fatally. The prominent symptoms were 
vomiting followed by narcotism, with, in some cases, convulsions 
and dilated pupils, respiration slowed ; death usually by 
asphyxia, due to paralysis of the respiratory muscles* 

111.-— 18 
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Hab. — Outer Himalaj'an Ranges. The turpentine. 

Vei'mcalar, — Saral, Chir {Hind.). The turpentine, Gknda- 
biroja [Ind, Bazars). 

History, Uses, &C. — The wood, in Sanskrit Sarala, 
and the turpentine Sarala-drava, are mentioned as medicinal 
in Sanskrit works; plasters, ointments, and pastiles for fumi- 
gations are directed to be made from the turpentine. The latter, 
under the name of Ganda-biroja, or, more correctly, Gandah- 
birozah, is found in all the Indian bazars, and appears to have all 
the properties of ordinary turpentine, though difPering from it 
in odour. It is chiefly used as a pectoral 2)laster like the pitch 
plaster of Europe, but it has also a reputation in veterinary 
practice as a remedy for mange. I’he Vaick obtain from it by 
distillation without water a limpid sherry- coloured oil having 
the peculiar odour of the drug, which they call Khanno oil in 
the Deccan; it is in much repute as a remedy for gleet or 
long-standing gonorrhoea. 

Collection . — The Chir Pine, which is a large tree of Afghan- 
istan and the North-West Himalayas, h the chief source of 
this turpentine. Atkinson, who describes its collection in 
Gurhwal and Kumaon, says that it is there called Birja and 
Lisha or Lassa * and that there are two kinds collected, nz., 
the natural exudation and Bakhar-hirjayf which is obtained by 
making incisions in the sap-wood. The yield of a tree thus 
treated is said to be from 10 to 20 lbs. the first year, and about 
one-third the quantity the second year, after which the tree 
either dies or is blown down. (Atkinson, Brandis.) 

• HTHT 1^*^ » 1 ll't ; any TiscouB exudation of plants. 

t irWrT, or t’nclosure, house, rhatnber. Afi allusion to 

the inoall chamber cut in the tree to receive the turpentiue. 



* Description. — Oandah-birozah ia a dirty-wbite opaques 
substance, of soft and sticky consistence, having a strong 
peculiar odour, more aromatic than that of common turpentine ; 
the leaves of some tree, which have evidently been used in 
collecting the turpentine, are usually found mixed with it in 
considerable quantity. 

Chemical composition . — 56 lbs. of the crude drug distilled 
with water yielded 8 lbs. of a colourless limpid oil, having the 
peculiar odour of Gandah-birozah. The resin remaining in the 
still was of a dull brown colour ; after straining to remove 
impurities it was stirred with a small quantity of boiling water 
until hard, and afforded a very fair substitute for Burgundy 
Pitch, weighing 43 lbs. 

The oil, according to Lyon, has a specific gravity of ‘875 at 
82® F. ; it commences to boil at about 310® F,, and is dextro- 
rotatory. 

Pinus Khasyana, the Khasya Pine of Assam, yields a 
fine quality of turpentine. A full-grown tree gives as much as 
68 lbs. of crude resin a year. The oil is very pure, and Dr. 
Armstrong in 1881, reported that it had the greatest amount 
of action on polarized light of any coniferous oil of turpentine 
he had examined. 

Pinus Gerardiana, Wall. Lamb. Pin. JEd. 3, t. 79; 
Roi/k III. 353, t. 85, /. 2; Cleghorn Pitm of N.~W. Himal., t. 4, 
a native of Afghanistan and Persia, yields the pine-nuts which 
are sold in the Indian bazars under the name of Cftilghozek, and 
are described in Mohometan medical works under the Arabio 
name of Hah-ebsanauhar-eHdh&r. In Persia the tree is called 
Shs (u-^) and in Afghanistan Cltil and Zan^hozeh. Aitchison 
{Notes on Prod, of W. Afjhmmtan ainl N.-E. Persia, p. 152) 
states that the seeds ai'e one of the great trade producta 
exported from the district of Kost and the Kuram Valley ta 
India ; they have stimulating properties, and are considered 
useful in chronic rheumatic affections, and as an aphrodisiac^ 
They are usually administered pounded with honey, in the form 
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of a confection; they are of a brown colour, about one 
inch in length, and have an oleaginous and terebinthinate 
flavour. 

Church, Food Grains of India/^ found the percentage 
composition of the seeds to be Water 8*7, Albuminoids 13*6> 
Starch 22*5, Oil 51*3, Fibre 0*9, and Ash 3*0. 

CEDRUS LIBANI, Barrel, var. Deodara, 

Pig. — Hook.f. Nat. Hist. Rei\ ii.y t. 1-3; Forbes^ Pinet, 
Wbb., t. 48, 49; Griff. Ic. PI. Asiat., i. 364. 

Hab . — N.-W. Himalaya. The wood. 

Vernacular. — Deodir-ki-lakri {Ind. Bazars). 

History^ Uses, &C, — This tree, in Sanskrit Devad^ru, 
Suraddru, Suradruma tree of the gods,’' yields the Bhadra- 
kashtha ‘‘ auspicious wood,’” Sneha-viddha “impregnated with 
oil,” which is used as a carminative, diaphoretic, and diuretic by 
the Hindu physicians in fever, flatulence, inflammation, dropsy, 
urinary diseases, &c. It is chiefly used in combination with 
other medicines, as in the following diuretic mixture: — Take of 
Devaddru wood, root of Moringa pterygosperma (Sigru), and 
Achymntes aspera (Apamurga), one drachm each and reduce to a 
paste with cow’s urine. To be given in ascites. (Chakradatta.) 
The wood is also ground to a paste with water and applied to the 
temples to relieve headache. A tar (Kilan-ka-tel) made by 
destructive distillation of the wood is a favourite remedy for 
skin diseases in Northern India; it is given internally in doses 
of about one drachm, and also applied locally. From the 
Sanskrit name Devad^ru of this wood, it must not be confounded 
with the wood of Erythroxyhn monogynumy known in Tamil as 
Devadarum, and which, on account of its odour, is called “ Bastard 
Sandal.” G. lihani is the Deod4r of Ibn Sina, who states that 
it is called Sanuhar-eUhindiy and is useful in rheumatism, piles, 
palsy, epilepsy, gravel in the kidneys or bladder and prolapsus 
am. Haji Zein-el-Att&r states that its juice is used in 
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Harrdn (Afghanistan) to tan leather (he doubtless alludesto the 
tar which is used in the Punjab to dress the inflated skins used 
for crossing rivers). 

Description. — The wood sold in the bazars is of a light 
yellowish-brown colour, very heavy, and in thin sections trans- 
lucent, owing to the large proportion of turpentine contained in 
it. It has an agreeable terebinthinate odour. 

Preparation of the tar. — First, an earthen vessel {ghara), with 
a wide mouth, and capable of containing about 4 seers, is sunk 
in the ground. Next, a large ghara of about 12 seers’ capacity 
is taken, and three small holes are drilled in its underside ; 
it is then filled with scrapvS of the wood, and over its mouth 
another smaller jar is placed, and kc^pt there by a luting of 
clay; and then both the jars are smeared over with a coating 
of clay. I'hese two jars thus stuck together are next set on the 
mouth of the receiver sunk into the ground, and the joint is 
made tight by clay. Firewood is now heaped round the 
apparatus and lighted, and kept burning from four to eight 
hours* The jars are then separated and the tar removed. 
One seer (2 pounds) of wood yields about 2'6 chittaks (5^ 
ounces) of tar. (Baden-Powel/^ Punjab Prod.) 

Chemical composition .. — An alcoholic extract of the wood was 
spontaneously evaporated to dryness by exposure to air, and the 
extract agitated with petroleum ether, and the insoluble residue 
treated with caustic soda and agitated with ether 

The petroleum ether extract on spontaneous evaporation left 
a transparent, pale yellow varnish-like residue, with a very 
fragrant tei*ebiuthinate odour, which became hard, on exposure 
in thin layers, but preserved a perfect transparency. This 
extract was treated with aqueous caustic potash and agitated 
with ether. The mixture after standing separated into three 
layers. The lowest stratum was of a reddish yellow colour, the 
middle darker in colour, and the small amount which floated 
above the ether of a bright light yellow tint. The ethereal 
layer on spontaneous evaporation, left a satiny mass of fragrant 
odour, which, on microscopic examination, consisted of interlaced 
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needles and narrow plates. On ignition an alkaline ash 
was left. In sulphuric acid it dissolved with a yellow colour, 
no change being induced by the addition of nitric acid to the 
solution or hydrochloric acid and phenol. In order to obtain 
this resin acid in a free state, an ethereal solution of the potash 
salt was agitated with dilute sulphuric acid. On spontaneous 
evaporation of the ether, the acid was left as a transparent 
varnish. 

The middle layer mentioned above appeared to consist of a 
concentrated solution of the potash salt of the resin acid ; the 
potash salt not being very readily soluble in ether. The 
aqueous stratum was treated with sulphuric acid and agitated 
with ether, the ethereal extract was yellow, and had a slight 
odour not unlike that of valeric acid. 

That portion of the original alcoholic extract insoluble in 
petroleum ether, was now agitated with etlicr and aqueous 
potash. The ether left on spontaneous evaporation a transparent 
yellow extract, insoluble in water ; soluble in alcohol with 
neutral reaction, and possessing a marked bitter taste. Sulphuric 
acid coloured the extract a bistre -red. The jjotash solution was 
mixed with sulphuric acid and agitated with ether ; during 
agitation dark reddish flocks separated, which were insoluble in 
ether even after prolonged agitation. The ethereal solution 
left a yellow transparent residue. In alcohol the extract was 
soluble with bitter taste and acid reaction. In concentrated 
sulphuric acid it dissolved with a dark-red colour, the addition 
of concentrated hydrochloric acid afforded a colour of crushed 
strawberries, which became of a reddish violet on the addition 
of phenol. In aqueous potash the extract dissolved with a bright 
yellow coloration. Ferric chloride added to an alcoholic solu- 
tion gave a dirty brown coloration. The flocks insoluble in 
ether were of a reddish-brown colour, brittle when dry, without 
bitterness in an alcoholic solution, acid in reaction, and affording 
similar reactions with sulphuric and hydrochloric acids and 
phenol, and ferric chloride and caustic potash, to the resin 
soluble in ether. 
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CYCADACEiE. 

CYCAS CIRCINALIS, Linn, 

Richard, Conif,, t, 24 — 26; Bot. Mag,^ t. 2826 and 
2827; liheede, Hort, Mai. Hi., 9, t, 13 — 21. 

Hab. — Malabar Coast, Dry Hills in W. Madras. Male 
bracts and flour. 

Vrninbcular. — Jungli-madan-mast-ka-phul ( Hind.), Madana- 
kama-pu, Kainappu, Cbanang kay [Tain.), Rinbadam, Todda- 
pana Eentba kay (Mai.), Malabdri-supari (Mar,). 

History, Uses, &C. — The male bracts of this tree are 
used in Southern India as a narcotic, and are considered to be 
similar in medicinal action to the flowers of Stereosj^ermum sua- 
veolons. Both drugs are termed Madana-kama-pu or flowers of 
Kama, and are said to contain a property that intoxicates 
insects that rest upon them. The bracts are powdered up with 
other substances an 1 made into a confection as an aphrodisiac. 
Flour is made from this tree both from the stem and the nuts. 
In Malabar the nuts arc collected and dried for a month in the 
sun, beaten in a mortar, and the kernels form a flour which 
is called Indum Podl. It is reckoned superior to the flour of 
Oaryota, but inferior to rice, and is only eaten by the hill-tribes, 
and by the poorer classes, who, from July to September, when 
rice is scarce, are in danger of perishing. It has often been 
confounded with true sago. Rheede states that the fniit 
bearing cone reduced to a poultice and applied to the loins 
removes nephritic pains. 

Description. — The bracts as sold in the bazar are of the 
shape of a spear head, two inches long by half an inch broad, 
clothed at the back with much fulvous down. A subulate 
incurved point rises from the exterior upper angle of each of 
the scales. When the strobile first appears, they are closely 
pressed together like the germs in the pineapple, but as it 
lengthens by age, they become detached from each other. 
Filaments none ; the anthers entirely covering the under surface 
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of the sceles, one-oeUed, two-valved, opening round the apex 
on diacbargiag thepoUen. The storoh of the pith resembles 
t-liat of sago under the microscope. 

Chemical composition.— Ths bracts or scales contain, in a 
dried state, much albuminous and mucilaginous matter soluble 
in water, but no alkaloid or other principle that would account 
for its reputed narcotic action. 


ORCfllDE^. 

ORCHIS LATIFOLIA, Linn, 

Fig,„F/. Br. 924; Engl BoL 33., f. 2308; Reichb, FI. 
Germ., t. 50. Marsh Palmate Orchis {Eng.). 

fJabe — Persia, Afghanistan, Nepal, Cashmere, and Europe. 

ORCHIS LAXIFLORA, Lam. 

Fig. P Boiss. FI. Orietd. f., p. 71. 

Hab.- —Persia and Afghanistan. The tubers. 

Vernacular. — Salab-misri, Salap-misri (Hind.), Shala-mishiri 
{Tarn.), Sila^misiri {Tel.), SdLi-mishri (MaL), Chdle-miohhri 
( Beng.), Salama-misri (Mur., Guz.). 

History, Uses, &C. — Theophrastus (P. H. ix., 19), and 
Dioscorides (iii>, 132, 133, 134, 135), noiention several tuberous 
roots which were used by the Greeks under the names of Orchis 
or Serapias and Satyrion. It is not known exactly what all of 
these were, but it is certain that some of them were the tubers 
of different species of Orchis. is described by the ancients 

as having a twofold root, formed of tuberosities which resemble 
the testes in appearance. The larger of these tuberosities, or, 
as some say, the harder of the two, taken in water, was thought 
to be provocative of lust; while the smaller, or, according to 
the softer one, taken in goaPs milk, was considered to be 
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liixtaplii^disiac. The tubers were also used all a remed];r foe 
ulcerations of the mouth and pituitous discharges from the 
fjhest, and were taken in wine as an astringent. 

Mahometan physicians describe Orchis tubers under the name 
of Khusyu-uth-thalab (or salab), foxes' testicles/' and state that 
the odour of them, when fresh, resembles that of semen hominiSy 
and that they have an aphrodisiac effect if clasped in the hand. 
The dried tubers have a great reputation in the East as a nervine 
tonic and restorative, and are much prescribed in paralytic 
affections. It was formerly supposed that Oriental Salep was 
obtained from certain species of Eulophia, but the tubers of 
these plants have no resemblance to the commercial article, and 
Aitchison has now established the fact that the two plants 
placed at the head of this article yield the bulk of the Persian 
salep. Eulophia campestrisy Wall., is, however, used locally in 
Northern India as a substitute for salep. 

In Southern India the tubers of several species of Habenaria 
and Orchis are coFected by people in the hilly districts and 
sold locally as salep, but they are usually small and variable 
in appearance. 

Salep is now regarded in Europe as very nutritious ; it tends 
to confine the bowels, and is, therefore, a useful article of diet 
for those who suffer from diarrhoea. 

The mucilage is prepared by first macerating powdered salep 
in cold water, and gradually adding boiling water, with stirring, 
in the proportion of 5 grains of salep to the ounce. Instead 
of Water, milk or some animal broth may be used. Salep 
jelly may be made as follows : Rub 60 grains of powdered 
salep with water in a mortar until it has swollen to four times 
its original bulk; then add gradually, and with constant 
stirring, 16 ounces of boiling water, and boil down to 8 ounces. 

Ainslie states that salep has the property of depriving salt-- 
water of its salt taste. 

. Description. — ^Oriental salep is of two kinds, palmate 
uud. ovoid ; the former, which was once known in Europe as 
Madixpalmce Christie is very highly esteemed by the Pergian^i 
II1.--49 



^q>eoialIy if of large size. Tke ovoid tubers are from 1 to Ik 
inches in length> and^ if of good quality^ have a creamy white 
colour, or are somewhat translucent and of a homy texture. 
They have hardly any odour and an insipid mucilaginous taste. 
The tubers should be plump and not wrinkled. When magni- 
fied, the bulk of the tuber is seen to consist of a parenchyme, 
the cells of which contain either mucilage, or starch altered by 
heat; it is traversed by small fibro- vascular bundles. 

Chemical composition , — The most important constituent of 
salep is a sort of mucilage, the proportion of which, according to 
DragendorfE (1865), amounts to 48 per cent. ; but it is, doubtless, 
subject to great variation. Salep yields this mucilage to cold 
water, forming a solution which is turned blue by iodine, and 
mixes clearly with neutral acetate of lead like gum arabic. On 
addition of ammonia, an abundant precipitate is formed. Muci- 
lage of salep precipitated by alcohol and then dried, is coloured 
violet or blue, if moistened with a solution of iodine in iodide 
of potassium. The dry mucilage is readily soluble in ammo- 
niacal solution of oxide of copper ; when boiled with nitric acid, 
oxalic, but not mucic, acid is produced. In these two respects, 
the mucilage of salep agrees with cellulose, rather than with 
gum arabic. In the large cells in which it is contained, it does 
not exhibit any stratification, so that its formation does not 
appear due to a metamorphosis of the cell-wall itself. Mucilage 
of salep contains some nitrogen and inorganic matter, of which it 
is with difficulty deprived by repeated precipitation by alcohol. 

It is to the mucilage just described that salep chiefly owes 
its power of forming with even 40 parts of water a thick jelly, 
which becomes still thicker on addition of magnesia or borax. 
The starch, however, assists in the formation of this jelly ; yet 
its amount is very small, or even nil in the tuber bearing the 
flowering stem, whereas the young lateral tuber abounds in it. 
The starch so deposited is evidently consumed in the subsequent 
period of vegetation, thus explaining the fact that tubers are 
found the decoction of which is not rendered blue by iodine. 
Salep contains also sugar and albumin, and, when fresh, a trace 
of volatile oil. Dried at 110® 0., it yields 2 per cent, of ash, 
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consisting cliiefly of phosphates and chlorides of potassinm and 
calcium. (Pharmaoographia.) Gans and Tollens have tested 
the oxidation products, and in Annales, 249 , 245 (J. Chem. 8oc., 
May 1889), they report : On oxidation salep yields saccharic 
acid, but no mucio acid. No furfuraldehyde is obtained by 
distilling salep syrup with dilute acids. With phenylhydrazino 
and sodium acetate it forms a precipitate which can be sepa- 
rated by crystallization from the phenylhydrazine compounds of 
dextrose and mannose, results which show that the syrup con- 
tains dextrose and mannose, but neither galactose nor arabinose.'^ 

Commerce, — In Easteorn markets salep is classed as palmate 
and non-palmate. The former kind only appears in small 
quantities, and is much more highly valued than the latter ; in 
Persia it is called Panjeh-i-sdlab, or ‘‘ hand salab,*' a name which 
is corrupted into Punjabi in India. The ordinary salep of 
commerce is known as Ahushaheri or lasaniycLf “ garlic-like’’ ; it 
sells at Rs. 30 to 35 per maund of 41 lbs., according to quality, 
whilst the palmate variety fetches fancy prices ; if very fine 
and white, from 5 '!/0 10 rupees per lb. may be asked for it. 

The Salop of Madras is largely supplied from the Nilgiris, 
where it is collected by the Todas and other hill tribes. The 
tubers are boiled in water, and then dried in the sun until quite 
hard, and are sent into the market in coarse bags containing 
five maunds. In Ootacamund this salep sells for Rs. 5 to Rs. 6 
a maund of 25 lbs., and in Madras it realizes about twice the 
price, Mahomedans all over Southern India use this salep for 
making conjees and the sweetmeat Jmlwa. 

Imitation salep is largely manufactured in India ; it is known 
as Banawati salab or salam^ and is said to be made of pounded 
potatoes and gum. 

EULOPHIA VIRENS, Br. 

Fig. — Bot. Beg., 573; Wight Ic., U 913; Bot. Mag.y 
i. 6579 ; Boxb. Cw\ PL i., t. 38 ; Rheede, Sort. Mai. xii., it. 25, 
26- 

Habt — Bengal and Deccan Peninsula.. 



BULOPKIA NUDA, Ufull 
Fig . — WigM le., 1 1890; Bheede, Hoti. Mol. m, t 26?* 
Hab. — ^Tropical Himalaya and Deccan Peninsula. The 
tubers. 

Feraocii/ar.— Man-kand» Ambei>kand, Bhui-kakali (Mar.), 
Eatou-kaida-maravara, Katou-theka-maravara (Mai), Budbar, 
(Beng.), Goruma (Hind.). 

History, Uses, &C. — The tubers of these plants are 
used mdiscrimiiiately by the natives. The vernacular name Mdn^ 
hand is derived from the Sanskrit 3fam/a, which signifies “ the 
neck/* and the plant is so named from a supposed resemblance 
between its tubers and scrofulous glands in the neck ; Mdn (itrX 
the Marathi form of the word, is also applied to the scrofulous 
disease in the neck. The tubers are applied externally and 
given internally to remove the disease. They are also adminis- 
tered internally to those suffering frrnn intestinal worms. 
Eheede says of -E. virem : — ‘‘Succus radicis si supra arborem 
Kansjira inveniatur amarus est, alvum laxat, bilem promovet, 
Succus bulbi et foliorum omnem adustionem ex pulvere pyrio, 
oleo fervent], vel igne causatam, cum sanguine canino mixtus^ 
tollit. Pulvis venenum, sive externum sive internum expellit. 
Si supra arborem Java, vermes intestinorum enecat, febri 
resistit, ventriculum corroborat, flatus dissipit. Succus cum came 
totius plantae in formam cataplasmatis redactus apostemata 
emollit, et, sine dolore, ad maturitatem producit.** Roxburgh 
describes E. virem under the name of Limodorum virenSy but 
does not notice its medicinal uses. Aitchison (Notes on Pro- 
ducts of W. Afghanistan and N. E. Persia^ p. 68) says : — E. cam- 
pestris is by no means rare in the Punjab, Baluchistan, and 
Afghanistan. Its tubers are collected in the Punjab, and make 
up the ordinary Selep of Lahore. When the present railway 
l^ge wajs being constructed over the Chenab, at Wazirabad> 
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«onie of tlie islands over whieli the bridge waa bufli trerie ono 
season covered with this Orchis, specimens o£ which were seiit 
to me by Captain Clerk, and which are now in the Herbarima 
at Kew/’ A parcel of the tubers of E. campe^tris was sent to 
one of us from the Native State of Sirohi, with the object of 
ascertaining their commercial value if collected as Salop ; they 
were similar in form to those of E. nuda^ but smaller, and bore 
no resemblance to the commercial article. 

Description. — The tubers of E. virem are conieo-obpyri* 
form, surrounded with circular marks showing the insertions of 
old leaves ; if they have been exposed to the air, as is often the 
ease with the upper portion of the tuber, they are of a greenish 
colour, when not so exposed of a yellowish white. In the fresh 
state many fleshy fibres issue from the lower portion of the 
tuber. E, nuda has larger tubers, often much flattened, in 
structure and colour they resemble those of E, virensj the leaves 
are larger, and the flowers often purple, though in some 
specimens they are green like those of E, virens. The tubers 
of E. campestris are of a similar character. Under the micros- 
cope the gum cells are seen, and the exterior cells contain 
bundles of raphides. The small tubers exhibit starch granules, 
but in large tubers these are entirely absent. 

Chemical composition . — The fresh tubers contain a large 
quantity of clear white mucilage, which is not precipitated by 
ferric chloride or neutral acetate of lead, but is precipitated by 
basic acetate of lead and alcohol. The mucilage, unlike that of 
salep, is not coloured violet by iodine solution. Nitric acid 
forms no mucic acid when allowed to act upon the gum. The 
ash of the dried tubers amounted to 3*6 per cent. 

DENDROBIUM MACRAEI, Xjxndl% 

Fig. — Xen. Orchid, ii., t. 118. 

Hab. — Sikkim, Khasia Mts., The Concaa, and Nilgiri Hills. 
The plant. 

Vernacular. — Jivanti, Jiha-sag {Sind,), Jihai, Jibanti (Beng,), 
Jivanti {Mar., Ouz.). 
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History, Uses, &C. — This plant is the Jivanti of San* 
skrit writers. In the Nighantfis it bears the synonyms of Jivani, 
Jiva life-giving/’ Jivanfyd supporting life/’ Jiva-sreshtha> 
Saka-sreshtha ‘‘best of herbs/’ and Yasas-vini “renowned.” 
It is also spoken of as Jiva-bhadraand Mangalya “ auspicious, 
and is described as cold, mucilaginous, light, strengthening, and 
tridmha^ghnay a remedy for the disorder of the three humors 
of the body, bile, blood and phlegm, known to Hindu physicians 
as tndosJm, The whole plant is used in decoction along with 
other drugs supposed to have similar properties ; it must not be 
confounded with JhakOy one of the A^htavargay which is a drug 
unknown to the modern Hindus. I). Macraei does not appear 
to have been noticed by any of the European writers upon 
Indian Materia Medica. 

Description. — A much-branched plant, often found on 
Jambul trees; stems long and pendulous, knotty, and with many 
oblong pseudo -bulbs; leaf one, terminal, shortly oblong, on the 
terminating pseudo-bulb, four to eight inches long, sessile ; 
flowers white, side lobes of lip sprinkled with red, solitary at 
the base of the leaf, one in front and one behind ; middle lobo 
of the lip much dilated, and the disk with two longitudinal 
fleshy crests. This plant has from its coloration been well 
named pardalinum or panther-like by Reichberg. 

Chemical composition^--- The alcoholic extract of the dried roots 
and stems was mixed with water acidulated with sulphuric acid 
and agitated with petroleum ether, ether, and then rendered 
alkaline and reagitated with ether. The petroleum ether 
extract had an aromatic odour, and was of a yellow colour and 
soft consistence. In cold absolute alcohol the greater part 
dissolved with acid reaction; the insoluble residue was white, 
and had the characters of a wax. During agitation with 
petroleum ether, chocolate flocks separated. 

The acid ether extract formed a waxy, transparent red 
varnish, which repelled water, and was insoluble in it. In 
absolute alcohol the extract dissolved with strong acid reaction. 
The extract was^eated with caustic soda and agitated 
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ether. The ether extract formed a yellow varnish indistinctly 
crystalline in places. By the action of acidulated water traces 
of an alkaloid were separated. The extract when acted upon 
by cold absolute alcohol afforded a bright yellow solution with- 
out bitter taste; the portion of the extract insoluble in cold 
alcohol was white, by heating with alcohol it dissolved, and on 
cooling white woolly flocks separated, which on microscopic 
examination presented the appearance of interlaced hair-like 
masses. The amount of this principle was very small and its 
nature could not be determined. The alkaline solution of the 
original ether extract was acidulated and reagitated with ether, 
which left on separation a red transparent waxy varnish, 
insoluble in water, easily soluble in cold absolute alcohol with 
strong acid reaction and bitter taste. This principle had the 
properties of a resin acid, and we propose terming it 0 Jibantic 
mid. The alkaline ether extract contained traces of a white 
alkaloid without bitterness, crystal lizable from ether, and 
giving a faint yellow coloration with Frohde’s reagent in the 
cold, deepening slightly on warming ; no reaction with nitric 
acid. We provisionally call this alkaloid Jihantine, This 
alkaloid appeared similar to the one contained in the acid 
ether extract. 

The chocolate-coloured flakes referred to as having separated 
on agitation with petroleum ether, were repeatedly agitated 
with ether, which on evaporation afforded a small amount of 
extractive similar to the original acid ether extract. The 
insoluble flocks were then dissolved in caustic soda and reagi- 
tated with ether, the ether affording a small amount of 
extractive. The alkaline solution was rendered acid and 
reagitated with ether, which separated a certain amount of a 
bitter acid resin, similar to the one we have termed /3 Jibantic 
acid, while chocolate flocks remained insoluble. 

/3 Jibantic acid when freshly precipitated from an alkaline 
solution by acids would appear to be easily soluble in ether, but 
the flocks after standing become less soluble. The chocolate 
flocks just referred to were repeatedly agitated with ether, 
dissolved in caustic soda, precipitated with acid, and reagitated 
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with ether, in order to separate 3 Jibantic acid. Finally th 6 
flocks insoluble in ether were dissolved in alcohol, which 
afforded a red solution with only sight bitterness. We pro* 
visionally call this acid « Jihantic acicU 

The chief points of difference and resemblance between these 
two acids may be summarised thus — bitterness, and easy 
solubility of the 3 acid, when freshly precipitated, in ether : 
slight bitterness and insolubility of the a acid, when freshly 
precipitated, in ether. The 3 acid is precipitated in lighter 
coloured flocks from an alkaline solution than the a acid. Both 
acids are soluble with equal readiness in alkalies and cold absolute 
alcohol. 

VANDA ROXBURGHII, Br. 

Fig, — Bot, Reg,, t. 506; Wight Ic,, t. 916; FL des Serves^ 
ii., 1 ^. 11 ; Reichb, FL Exot,, t, 121. 

Hab. — Bengal, Behar, Guzerat, Ooncan to Travancore> 
The roots. 

SACCOLABIUM PAPILLOSUM, LindL 

Fig. — Bot. Reg,, t, 1552. 

Hab. — Bengal and the Lower Himalaya, Assam, the 
Gangetic Delta, the Circars and Tenasserim. The roots. 

Vernucular . — RSsna [Ind, Bazars^ 

History, Uses, &C. — We have already stated (Vol. ii, 
p, 260) that we consider it probable that the original Rasna of 
the Arians was Inula Helenium, as the two drugs at the head 
“of this article are notably deficient in the properties ascribed to 
Rasna by Sanskrit writers] for instance, the plants under 
consideration cannot be described as Gandha-mula “ having a 
strong smelling root.’’ Dutt (MaL Med,, p. 258) remarks : — 

Under the name of r&sna, the roots of Vanda Roxhurghii and 
Acampe papilloma are both indiscriminately used by native 
|)hysician 8 . They are very similar in the appearance of their 
foots and leaves, though they differ much in their flowers and 
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fruit. Oii« native physician whom I consulted, pronounced 
both of these plants to be rdsna ; when, however, I showed him 
the different flowers and fruit of the two species, he was 
puzzled/' The description of the properties and uses of rasiia 
will, we think, convince our readers that the original drug was 
not what is now used, 

Rasna is said to be bitter and fragrant, and useful in rheuma- 
tism ; the llamapaHchaka is a decoction of rdmai Tinosporti 
<mdlfollay wood of Cedrm Dcodaray Ginger, and root of liicinus 
communis, of each equal parts ; it is a popular prescription 
for rheumatism. Rdsna fju(jgulii is a ghrita composed of eight 
parts of rdsna and ten of bdellium beaten into a uniform mass 
with clarified butter ; it is given in drachm doses in sciatica. 
lidsna is also an ingredient of several oils used for external 
application in rheumatism and neuralgia, such as MahdmdsJia 
taila, Madhya nia Nardyana f(dhi, Vanda, is a general name 
in Sanskrit and the vernaculars for parasitic plants ; other 
8anskrit names for these plants arc Vrikshddani'drLdi Vriksharuha 
^‘growing on trees." They are further distinguished by the 
addition of the names of the tree on which they grow, thus 
Amnra-mndavfovldi signify the Vanda of the Amura or mango. 

Description, — V, RoxburghlL — Stem climbing, 1 — 2 feet ; 
leaves 6 to 8 inches long, pra3morse, narrow, complicate ; 
peduncle 6 to 8 inches, 6 to 10 -fid ; sepals and petals yellowish- 
green or bluish, except from the clathrate- brown nerves, 
margins white, lip half as long as the sepals or more, disk 
of mid-lobe convex with fleshy ridges and white margins and 
mesial lines, spur conical. 

8. papillosum. — Stem climbing, 2 to 3 feet ; leaves 3 to 4 
inches long, obliquely notched, narrow, complicate ; scape 1 to 2 
inches, closely scarred at the base, internodes close, bracts semi- 
circular ; flowers f of an inch in diameter, mid -lobe of lip ovate, 
spur conical, pubescent within, petals 5 ^ellow marked with red 
lines, lip white. 

In the Ooncan 8. Wightianum, Hook, f., Rfieede, Bort MaL 
xii., t. 4, and S. jrramiorsmn, Hook, f, Rheedv, Eorf, Mai. xii., 
IIT.— 50 
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t. 4, very similar plants, are used as Rasna. The Marathi 
peasants call these plants Kanhher. 

Ordinary bazar Rasna both in Calcutta and Bombay consists 
of long branching roots, having something the appearance of 
sarsaparilla, but of a dark greyish-brown colour. The bark is 
thin and marked by numerous longitudinal furrows, the 
substance of the root light-brown and very fibrous ; a transverse 
section shows the woody portion to be arranged in wedge- 
shaped bundles. The root is inodorous, and has a starchy 
bitterish and astringent taste. 

In Bombay a second kind of Rasna is sold at a much higher 
price, which bears no resemblance to the ordinary commercial 
article ; it occurs as straight pieces of a root about the size of a 
crowquillat the thickest part, gradually tapering to a point, and 
».tied up in small bundles with thread. This root is of a light 
brown colour, with a thick and very hard bark ; it has a faint 
peculiar odour when powdered, which recalls that of ipeca- 
cuanha. It is called Khadaki-rasna in Bombay. Under this 
name we have also received the roots of Tylophora asthmatica. 

Chemical composition , — The standard R/mia of the Indian 
bazars yielded the following princi 2 )lcs when an alcoholic 
extract of the whole dried plant was treated in a similar manner 
to that described under Jihanti p. 390 ; a — resin acid of a cho- 
colate colour, insoluble in petroleum ether and ether : p — resin 
acid soluble in ether : neutral yellow resin : an alkaloidal 
principle : a white neutral principle : a neutral fluorescing 
principle. In physical and chemical properties the first five 
principles were similar to those described under Jihanti, An 
examination of the more expensive Rasna of the Bombay 
market gave the following results : — 

A tincture prepared with 80 per cent, alcohol, gelatinized on 
concentration, after separation of the whole of the alcohol, the 
extract was agitated with amylic alcohol, and water acidulated 
with, acetic acid, Amylic alcohol was selected for the first 
extraction, because preliminary experiments indicated that 
when petroleum ether or ether was used for agitation with an 
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aqueous solution of the alcoholic extract, the liquid formed an 
emulsion which showed little or no tendency to separate. The 
amylic alcohol tincture was evaporated on a water bath, and, 
when dry, was repeatedly agitated with ether, until colouring 
matter ceased to be dissolved. The extract insoluble in ether 
was then redissolved in amjdic alcohol and agitated repeatedly 
with baryta water, until the baryta water ceased to be colored 
yellow. During agitation a soft varnish-like mass separajted 
and adhered to the sides of the bottle. By this treatment the 
original amylic alcohol extract was separated into three fractions : 

(1) The amylic alcohol solution, (2) the varnish-Uke residue 
adhering to the sides of the bottle, and (3) the baryta water 
solution. 

(1) The amylic alcohol solution on evaporation left a solid 
residue, which, after being pounded, and agitated with ether, to 
remove traces of adherent amylic alcohol, possessed the proper- 
ties of a saponin-like principle ; it frothed considerably with 
water; treated with concentrated sulphuric acid, a dirty reddish 
coloration was slowly developed ; in water and aqueous 
ammonia it was only slightly soluble^ but dissolved easily in 
ordinary acetic acid. As extracted the principle was not pure, 
it contained colouring matter and barium. 

(2) The varnish-like residue was dissolved in acetic acid and 
agitated with amylic alcohol, the extract being treated with ether 
to remove traces of amylic alcohol. This extract also behaved 
like a saponin-like principle: after purification it formed a 
yellowish powder, it frothed considerably with water ; treated 
with concentrated sulphuric acid, it developed in a shorter period 
than the first extract a beautiful bright carmine coloration: in 
water it was easily soluble, a concentrated solution having 
much the physical appearance of an aqueous egg albumen,, and 
it dissolved readily in aqueous ammonia. 

(3) The baryta water solution contained much colouring matter 
and a small amount of a principle which frothed with water,, 
which was probably a mixture of the two principles already 
mentioned. 
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The original aqueous solution of the alcoholic extract left 
after agitation with amylio alcohol was acidulated with acetic 
acid and agitated with ether. The ether extract contained a 
neutral rosin-like principle, a very bitter rean acid, the 
bitter taste of the drug being probably due to this resin, and 
a white crystallizable acid. 

Finally, the acid aqueous solution was treated with sodic 
carbonate in excess and reagitated with ether. The ether 
separated traces of an alkaloidal principle, which afforded a 
faint j’^ellow coloration with Frohde’s reagent, deeping slightly 
on heating, 

Vanda spathulata, Spreug., is the Fomampou-mara- 
mra of Rhecde (12, 3), and is supposed on the Malabar Coast 
to temper the bile and abate phrenzy, and the golden yellow- 
flowers, reduced to powder, arc given in consumption, asthma, 
and mania. (See Ainslic, Mat. Med., ii., 321.) 

Rhynchostylis retusa, Bhwtc, is also mentioned by 
Rheede (xii., 1), also Cymbidium tenuifolium (xii., 5 
and 6) and C.oratum (xii., 7), as emollients. C. aloifoliutn 
(xii., 8) is said to be emetic and purgative. 


SOITAMINE^. 

CURCUMA AROMATICA, Saliab, 

Fig. — Salish, Parnd,, t, 96; Ro&c. Scit,, t. 103 ; JFiffht Ic., 
t 2005 ; Bot. Mag., t. 1546. Wild Turmeric^ Yellow Zedoaiy, 
CocHii Turmeric {Eng.), Zedoaire jauuc {Fr,), 

Hab. — Throughout India, wild and cultivated. The 
tubers. 

Vernacular. — Jangli-haldi, Ban-haldi {Hind . ), Ban-halad 
(Beng.), Ran-halad, Vedi-halad [Mar,), Amba-halad {Ouz.)f 
Kashturi-manjal (Tam.), Kasturi pasupa, Kattu-mannal (Tel:), 
Kaeturi'anehina, Kad-arishina (Can.), 
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Historyi Uses, &C.— This plant is the Vtoa-baridra or 
wild turmeric of Sanskrit writers. The Arabian and Persian 
physicians do not notice it, and probably did not distinguish it 
from turmeric. Roxburgh and Ainslie wrongly supposed it to 
be the Jadwar of the Arabians (see Vol. I., p. 20). It is the 
turmeric-coloured zedoary of Ainslie, who states that the 
Mahometans of Southern India suppose it to be a valuable 
medicine in snake-bite, administered in conjunction with golden 
orpiment, costus, and ajwain seeds. Guibourt (ii., p. 214) 
calls it Zedoaire jaune, and states that the plant which produces 
it has been well described and figured by Rumphius, and is his 
Tommon bczaar or Tommon primum, which has been wrongly 
referred by most writers to the Cnrcuma Zedoaria of Roscoe, 
C. Aromafica is identical with the Cassumunar described by 
Pereira (Mat, Med,^ Vol. II., Pt. I., p. 236), and the ‘‘Cochin 
Turmeric ” noticed by Fliickiger and Hanbury (Phar^ 
macographia, p. 580). The properties of this drug are very 
similar to those of turmeric, but its flavour being strongly 
camphoraceous is not so agreeable. It is used medicinally by 
the Hindus, in combination with other drugs, as an external 
application to bruises, sprains, &c., and is aj^plied to promote 
the eruption in the exanthematous fevers ; it is seldom used 
alone, but is combined with astringents when applied to bruises, 
and with bitters and aromatics to promote eruptions ; it is never 
used as a condiment in India, but a kind of arrowroot is 
prepared from the tubers in Travancore. The plant under 
favourable circumstances produces central tubers as large as a 
small turnip. One of us has had it under cultivation for some 
years ; the leaves when young have a central purple stain, which 
almost disappears when they attain their full size. The flowers 
appear in May or June, with the first leaves, just before the 
the rainy season. 

Description. — Central rhizome oblong or conical, often 
more than two inches in diameter, external surface dark-grey, 
marked with circular rings and giving off many thick rootiets ; 
at the ends of some of them are orange-yellow tubers about the 
size and shape of an almond in its shell ; lateral rhizomes about 
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as thick as the finger, with a few fleshy rootlets. Internally 
both central and lateral rhizomes are of a deep orange colour 
like turmeric ; the odour of the root is strongly camphoraceous. 

Microscopic structure . — Similar to that of turmeric. 

Chemical composition , — The drug yielded to analysis : — 

Ether extract (essential oil, fat, and soft resins)... 


Alcoholic extract (sugar, resins) 1*14 

Water extract (gum, acids, &c). 6*50 

Starch 23*4fi 

Crude fibre 8*42 

Ash 4-46 

Moisture 13*33 

Albuminoids, modifications of arabin, &c 30*63 


100*00 


The root had an odour of ginger; curcumin was present. 
The water extract gave a crystalline precipitate with lead 
acetate, which was found to be due to the presence of malic acid. 

Commerce ^ — The plant is chiefly grown at Alwaye, North- 
east of Cochin, and is also collected in Mysore, Wynaad, and 
other localities in Southern India for export to Europe as a 
substitute for turmeric to be used in dyeing. It is exported 
from Cochin and Bombay, Value, Rs. 24 to 25 per candy of 
5J cwts. for the unpeeled root, Rs. 27 to 28 when peeled. 

A European firm of Druggists in Bombay, writing to London 
for the ingredients to make Warburgh's fever tincture, was 
supplied with this article as Zedoary. 

Exports of Turmeric from Cochin : — 


Europe, &c. India, Burma, &c. Total ewts. 

1884- 85 5,154 6,361 11,515 

1885- 86 7,610 2,776 10,386 

1886- 87 6,031 1,967 7,998 

1887- 88 2,356 2,039 4,395 

1888- 89 459 1,817 2,276 

1889- 90 2,013 6,704 8,717 
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CURCUMA ZEDOARIA, Bose. 

Fig.- Bose, 8cit,, t. 109; Roa;b. Cor. PL, t. 101; Rheede, 
Mort. Mai. xL, t. 7. Zedoary {Eng.), Zedoaire (JFr.). 

Hab.— Eastern Himalaya, cultivated throughout India. 
The tubers. 

Vernacular . — Kachdra {Hind., Beng., Mar,, Can., Out.), 
Kichilick-kizhanghu, Pulan-kizhanga {Tam.), Kichili-gaddala, 
Kachoram {Tel.), Kacholam, Kachuri-kizhanna, Pula-kiz- 
hanna {MaL). 

History, Uses, &C. — This plant is the Sati and Kra- 
chura of Sanskrit writers, and the Zerumbad and Urdk-el-kaf dr, 
camphor root, of the Arabians. It is noticed by the later 
Greek physicians under the name fovpo/xi3tS, a corruption of the 
Arabic name, which, in the Middle Ages, was variously written 
as Zeruban, Zerumber, and Zerumbet. It is not the (Iboap of 
-®tius (A. D. 540 — 550) or the rfcrovapiov of Myrepsus, or the 
Zedoar of Macer Flpridus (A. D. 1140). Barbosa (1516) speaks 
of Zedoaria and Zeruban as distinct articles of trade at Cannanore, 
so that it must have been some time after this date that 
Zerumbet came into use in Europe as a cheap substitute for the 
Zedoar of the earlier physicians, which, we have no doubt, was 
the same drug as the Jadwar of the Arabians, This name, 
correctly written by iEtius, is the (Zhedwar) of the 

ancient Persians, and is described in the Burhdn (A. D. 1046) 
as a drug used as an antidote to poisons, the same as the 
Jadwar of the Arabians, and also called Mahparvin. Ibn Sina 
of Bokhara, who lived about the same time (980—1037), 
describes Jadwdr shortly in the following words: — 

^ y — ‘‘it has the form of 

the root of Aristolochia, but is smaller.^' Haji-Zein-el-attdr, 
the well-known Persian physician and apothecary, and the 
author of the “Ikhtiarat’’ (A. D. 1368), describes Jadwar as a 
root about the size and shape of the Indian Cyperus root, but 
harder and heavier, and the same as the Indian drug Nirbisi, 
the best internally of a purplish tint. He states that there 
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are, as far as his experience goes, four drugs sold as Jadwir, 
viz., a white kind, a purplish, a black and a yellow ; the people 
of Cathay call the yellow kind Kiirti and the purplish Burbi, 
the other two kinds come from India. As to the locality in 
which the drug is collected, he states that there is a mountain 
called Parajal between India and Cathay, where the plant grows 
along with the aconite, and that the latter, whenever it grows 
near the Jadwar, loses its poisonous properties and is eaten with 
impunity by the inhabitants. Where the Jadwar does not grow, 
the aconite (Bish) is a deadly poison, and is called Ilaldhal by 
the natives (Ilalahala, Sanskrit). In the Diet, Econ. Prod, 
of India (ii.,i3. 656), the following interesting account of certain 
drugs collected in Nepal by Br. Gimlette, the Residency Surgeon, 
substantially confirms Haji-Zein’s description of Jadwar or 
Nirbisi : — According to Br. Gimlette, the Kala hikh of the 
Nepalese (the DuUngi of the Bhoteas) is a very poisonous form 
of Acouitum four, so poisonous, indeed, that the Katmandu 
druggists will not admit they possess any. Pahlo (yellow) bikh 
is a less poisonous form of the same plant, known to the 
Bhoteas as Holing i, while Seiko (white) hikh (the Nirbisi sen of 
the Bhoteas) is A. Napellus, and Atis is Aconitnm hetero- 
phijllum. The aconite adulterants or plants used for similar 
purposes are, Cgnanthm lobatus, the true Nirbisi of Nepal, the 
root of which is boiled in oil, thus forming a liniment which 
is employed in chronic rheumatism, Delphinium denudaiuniy 
the Nilo (blue or purplish) bUdi of the Nepalese and the Nirbisi 
of the Bhoteas, Br. Gimlette says, is used by the Balds of Nepal 
for the same purposes as the Setho and Pahlo bikJu Geranium 
collinum (mr-Donianum) is the liaiho (red) bikhoi the Nepalese, 
and the Nirhm-num of the Bhoteas, and, like the Seiho bikh, is 
given as a tonic in dyspepsia, fevers, and asthma. Lastly, a 
plant never before recorded as used medicinally, namely, 
Caragana crassicaulis^ is known as the Artiras of the Nepalese, 
and the Kiirti of the Bhoteas; it affords a root which is 
employed as a febrifuge.” 

The Jadwar or Nirbisi myth appears to have been invented 
in the East to account for the curious occurrence on the 
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Himalayas of poisonous and non-poisonous aconites growing 
side by side (see Yol. I., pp. 1, 15, 18, 20). 

It would appear also that the Curcumas have no claim to the 
name of zedoary, which was probably first given to them about 
the middle of the 16th century, as Clusius's figure of Gedwar is 
certainly meant for the pendulous tuber of a Curcuma. The 
substitution of the cheaper for the more expensive article is 
rendered highly probable by the fact that Zerumbet was con- 
sidered by the Arabians to be very little inferior to Jadwar as an 
antidote to poisons. Ibn Sina, Ibn Baitar, and Ibn Jazla in the 
Minhdj use almost the same words in speaking of these drugs ; of 
Jadwar they say : — ^ <<it 

is an antidote for all poisons, even those of aconite and the viper’'; 

and of Zerumbet —j I I 

** it is most useful against the bites of venomous animals, and is 
almost equal to Jadwar.” Both drugs were considered to have 
properties similar to Darunnj (see VoL II., p, 292). Ainslie 
(Mat lnd,f i, 492) remarks that C. Zedoariais the Lampoopang 
of the Javanese, and the Lampuium of Rumphius (Herb* Amb, 
V., p. J48), and that it is a native of the East Indies, Cochin- 
China, and Otaheite. He quotes Geoffrey’s description of the 
drug, which leaves no doubt as to its identity with the modern 
Kachora — Foris ciiierea, intus Candida ; sapore acri-amaricante 
aromiitico ; odorc tenui fragrante, ac valde aromaticum suavi- 
tatem, cum tuiiditur aut manducatur, spirante et ad camphoram 
aliquatenus accedente.” Guibourt states that C, Zedoaria is the 
Zerumbet of Serapion, Pomet, and Lemery. The following is 
his description of it : — The round zedoary is greyish-white 
externally heavy, compact, grey and often horny internally, 
having a bitter and strongly camphoraceous taste, like that of 
the long zedoary, which it also resembles in odour. The odour 
of both drugs is analogous with that of ginger, but weaker 
unless the rhizome be powdered, when it developes a powerful 
aromatic odour, similar to that of cardamoms,’* (Hist* Nat. 
6™® Ed., VoL II., p. 213.) In our opinion there is no doubt 
that 0. Zedoaria is the source of the round and long zedoary 
of commerce. The plant is common in Bombay gardens, and 
III— 51 
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was probably introduced by tbe Portuguese, whose descendants 
and converts at the present day use the leaves in cookery, 
especially with fish. From Dr. Hove’s account of Bombay in 
1787 it appears that Kachura and Turmeric were cultivated 
at that time in the cocoanut woods at Mahim. The natives 
chew the root to correct a sticky taste in the mouth ; it is also an 
ingredient in some of the strengthening conserves which are 
taken by women to remove weakness after child-birth. In 
colds it is given in decoction with long- pepper, cinnamon and 
honey, and the pounded root is applied as a paste to the body. 
Bheede says that the starch of the zedoary is much esteemed, 
and that the fresh root is considered to be cooling and diuretic, 
it checks leucorrhoeal and gonorrhoeal discharges and purifies 
the blood. The juice of the leaves is given in dropsy. One of 
us has had the plant in cultivation for some years ; it blossoms 
in the hot weather just before the rains, when the first leaves 
begin to appear. 

Description.— ^Guibourt’s description already given 
agrees exactly with the Kachura of India, but it is often cut 
into transverse slices instead of into halves and quarters. 

Microscopic sir uctur c.-^Thh is essentially the same as that 
of turmeric, but the resin and essential oil in the cells is of a 
yellowish-white colour, and the greater portion of the starch 
grains are ovoid or pyriform, instead of narrow and elongated 
as in turmeric. 

Chemical composition, — Zedoary contains, according to 
Bucholz {Repert, Fharm, jcx., 376), volatile oil, a bitter soft 
resin, a bitter extractive matter, gum, starch, &c. The oil is 
turbid, yellowish-white and viscid, has a camphoraceous taste 
and smell, and consists of two oils, one lighter, the other heavier 
than water. Trommsdorff obtained from the root a substance 
which he called Zed oarin, hut did not further describe it. A 


proximate analysis afforded : — 

Essential oil, resin, curcumin, &c 3*79 

Resins, sugar *90 

Gum and organic acids 15*22 

Starch 17*20 
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Crude fibre 10-92 

Ash 6-06 

Moisture... 10*31 

Albuminoids, Arabins, &c. 35*60 


100‘00 

Commerce, — The Bombay market is supplied from Ceylon. 
Value, Bs. 20 to Rs. 30 per candy of 7 cwts. The drug is 
chiefly used in India as a cosmetic. Roxburgh states that 
Bengal is supplied from Chittagong. 

CURCUMA CiESIA, Roxb. 

Hab. — Bengal. Often cultivated. The tubers. 

Vernacnlar . — Nar-kachura, Kali-haldi [Hind,, Gtiz,), KSli- 
halad (Mar,), Kdli-halad, JSTilkanth (Beny,), Mdna-pasupu 
(TeL), 

History, Uses, &C. — This drug is one of the two 
Zerumbads of modern Persian writers on Materia Medica. 
Strange to say, it ^s not noticed by most European writers on 
Indian drugs, though it is well known and to be found in all 
the shops. It is the Tommon itam of Rumphius, and the 
Carenma long, of Guibourt, who classes it with the turmerics. 
See Hist, JSai.^ II., p. 210, Ed., where a figure will be 
found. Guibourt’s descrijjticm is as follows : — ‘‘ Ce curcuma 
est en tubercules cylindriques, e’est-a-dire qu’il conserve 
sensiblement le memo diametre dans toute sa longueur, malgr^ 
ses differentes sinuosites. II est plus long que le pr&^dent, 
mais beaucoup plus mince, n’^tant jamais gros comme le petit 
doigt ; sa surface est grise, souvent un peu verd^tre, rarement 
jaune, chagrin ^e, ou plus souvent nette et unie. II est d. 
rint^Ieur d’une couleur si fonede quTl en parait rouge-brun, 
ou mSme noir. II a une odeur aromatique tres develop^e, 
analogue k celle du gingembre ; sa saveur est ^galement tres 
aromatique et cependant assez douce et nuUement amere. II 
est impossible de m^connaitre dans cette racine les articles 
digitus du Curcuma donmtica minor. Enfin, on trouve dans le 
curcuma du commerce, mais en petit quantity, des tubercules 
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ronds de la grosseur d’une aveline, souvent didymes, ou offrat 
les restes de deux stipes foliacfe. Ces tubercules olfrent 
d'ailleurs tous les caracteres des prdc^dents, et sent les matrices 
radicis du Curcuma domestica minorJ^ Nar-kachura appears 
to have been once imported into Liverpool under the name on 
Kutchoo . (Phar. J oiir^ ( II. ) , Vol. I., p. 1 7. ) Aitchison {Notes on 
Prod, of W. Afghanistan J?. p. 51) remarks: — 

“ Zedoary, jidwar^ jizwar, kachury kachnly is imported in quantity 
from India, most of it to be passed on to Turkistan. The long 
tubers are called nar-kachuly and the round ones mada-kachuly 
as if they were the products of two different plants, but I have 
only seen them mixed together, and not sold as two distinct 
roots. The Turkomans employ these roots as a rubefacient, to 
rub their bodies down with after taking a Turkish bath. In 
this part of the country, in lieu of these, the nodes on the roots 
of Eremostachys labiosa and another species are collected and 
sent on to Turkistan. Curcuma roots are employed a little 
in native medicine, and as a condiment/’ 

The plant is a native of Bengal, and is cultivated there to 
supply the Indian market, Nar-kachdra is considered to have 
nearly the same medicinal properties as Kachura ; it is chiefly 
used as a cosmetic. The author of the Makhzan describes it 
as a kind of Zeruinbad. (See Makhzan y avtic\G “Zerumbdd.”) 
Through the kindness of Surgeon-Major Peters we have been 
supplied with living tubers of this Curcuma from Dinapore ; 
he informs us that it is common in gardens in Bengal, and is 
used as a domestic remedy in the fresh state much as turmeric 
is in this part of India. The fresh tubers are of a pale yellow 
colour, but after boiling and drying we find that they assume 
the couleur foncee of the drug found in the shops. 

Description and Microscopic structure. — The 

minute structure of this tuber hardly differs from that of the 
zedoary. The starch contained in the cells of the paren6hyme 
has been altered by heat, and appears as a finely granular mass 
nearly filling the cell. The resin cells are about as numerous 
as in the zedoary, but the contents are of a dusky orange 
colour. The vascular system consists of scalariform and spiral 
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vessels. As to the drug, it eonsists of small nearly globular 
central tubers, from which spring numerous lateral rhizomes 
about the size of ginger. It is of a dark-grey colour externally 
and marked with circular rings. Internally it is very hard 
and horny, of a greyish black, but when cut in thin slices of a 
greyish -orange. The odour and taste are caraphoraceous. 

Chemical composition . — A i^roximato analysis of this curcuma 


afforded : — 

Essential oil, resin, &c 4*47 

liesins, sugar, ]‘21 

(jlum, organic acids, &c 10*10 

Starch 18*75 

Crude fibre 25*20 

Ash 7*57 

Moisture 9*70 

Albuminoids, &c 22*94 


1 () 0*00 

Commerce . — The drug comes overland from Bengal. Value, 
Rs. 4 to Rs. 5 per maund of 41 lbs. Guibourt aj>poars to have 
become acquainted with it from its admixture with the turmeric 
of commerce. 

Curcuma Amada, — Rojth., Bose. Seit. t. 99, a native 
of Bengal, is the Am-haldi or Am-ada (mango ginger) of the 
natives of India. The lateral tubers, which are of the size and 
shape of ginger, and of a pale yellow colour, have an agreeable 
odour like the rind of the mango fruit. They are much used in 
Bengal as an ingredient in chntneys, and are considered to be 
carminative, stomachic, and cooling. In their medicinal pro- 
perties they resemble ginger. The plant is hardly known in 
AVestern India, and is not the Amba-halad or mango turmeric 
of Bombay, which is Curcuma aromatica, 

INDIAN ARROWROOT. 

Indian or Curcuma Arrowroot is obtained from 

the following plants : — 

Curcuma angiistifolia, Roxb., a native of the tropical Hima- 
laya and Oudh. 
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Ourcuma leucorhiza^ Eoxb., a native of Behan (jfJosc, Scit^^ 
t. 102.) 

Curcuma montana, Bose., a native of the Concan and Circars. 
{Boa^b. Cor. PL, t. 151.) 

Curcuma longa, Linn. The Turmeric plant, (BentL 8f Trim., 
t. 269.) 

Curcuma aromatica, Salisb., a native of the plains of India, 
[Rose. Self., t. 103.) 

Curcuma rubescens, Eoxb., a native of Bengal. 

Hitchenia cauUna, Baker, a native of the Concan. {Journ. 
Bomb. Nat. Hist. Soc., II., 140.) 

Vernacular . — Tikhur {Hind., Bong.), Tavakhir {Mar.). 

History, Uses, &C, — Tavakshiri, and Tavakshiryeka- 
pattrika are Sanskrit names for certain species of Curcuma, 
from which are derived the vernacular terms Tavakhir and 
Tikhur, now in common use for Curcuma starch. The starch is 
prepared in many parts of India by grating or pounding the 
tubers, mixing the pulp thus obtained with water, straining it 
through a cloth, and allowing the liquid to stand until the 
starch separates. This, after several washings in water, is 
dried in the sun, and after powdering is ready for use. 

The following account of the experimental cultivation of 
C. angustifoUa and of the preparation of its starch at the Saida- 
pet Experimental Farm, Madras, gives the most exact inform- 
ation we possess regarding the yield and cost of Curcuma Arrow- 
root: — A flat measuring 0*25 acre was planted with this crop 
at the end of 1879, and remained down during the year under 
report. It was taken up at the end of January 1881 and 
yielded 986 lbs. of tubers, or at the rate of 3,944 lbs. per acre. 
The yield of flour obtained has generally been about 124 lbs. 
from 100 lbs. of tubers, so that the above yield would represent 
an outturn of 493 lbs. of flour per acre. In another case in the 
College Experimental Garden, a plot measuring 1,160 square 
yards, planted with this crop yielded 1,793 lbs., or at the rate 
of 7,500 lbs. per acre. The culture of the plant is very simple : 
it is only necessary to plant the sets in properly prepared soil, 
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and to water them occasionally during the dry season. The 
removal of the crop is tedious unless the tubers can be ploughed 
out, as potatoes are in England, which is seldom possible, owing 
to the dryness of the soil. The flour can be sold profitably at 
four annas per pound, and at this rate Rs. 400 per acre could be 
realized/’ 

Mr. Hamilton, F.C.S., to whom samples of the starch were 
submitted, I’oportcd that the mucilage yielded by a sample 
marked ‘‘1st sort” was nearly as good as that of Maranta 
arrowroot, but that the sample when soaked in cold water gave 
indications of the presence of slight acidity, and also contained a 
small proportion of soluble starch. He suggested the avoidance 
of unnecessary exposure to the sun, and the addition of ^ an 
ounce per gallon of caustic soda to the water used in steeping the 
pulped roots. All the samples sent to him contained extraneous 
matters, black particles, straw, &c., introduced during the 
process of drying, which, it is hardly necessary to say, would 
render the article unsaleable in Europe. 

Curcuma arrowroit is inferior in colour to Maranta arrow- 
root ; under the microscope it may differ greatly in appearance, 
as the starch grains of different sjiecies of Curcuma are variable 
in size and shape. 

Commerce. — Madras in 1809-70 exported 8,729 cwts. of 
Curcuma arrowroot, valued at Rs. 14,152. In Bombay “Mala- 
bar xVrrowroot ” fetches from Rs. 3 to Rs. 4 per maund of 28 lbs. 

CURCUMA LONGA, Linn, 

Fig. — Bent], and Trim., t. 269 ; BJiccde, Hort. Mai. cn., 

11. Turmeric [Eng,), Curcuma, Souchet des Indes, Safran 
des Indes [Fr,]. 

Hab. — Parasnathin Behar. Cultivated elsewhere. The 
tubers. 

Vernacnlar.-^BL'dXdi, Haidar, Halja [Ilind.)^ Halad (Bcng., 
Mar,, Chiz,), Manjal (Taw.), Pasapu [Tel), Mannal, Marinalu 
[Mai,), Arishina [Can.), 
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History, Uses, &C. — Turmeric appears to have come 
into use in India as a substitute for saffron and other yellow dyes, 
which were used by the ancient Arians before they invaded the 
country. The Arians were, as we know, great worshippers of 
the solar system, hence they held in special estimation those 
plants which yield a golden-yellow dye resembling sunlight, 
and attributed to them protective and auspicious properties. 

Turmeric, best known as Haridra in Sanskrit, has fortj^-six 
synonyms, such as Pita yellow,’’ Gauri brilliant,” Varnavat 
having colour,” Kamala lustful,” Nisa, Ilajani, and all 
other words which signify night.” The use of the latter 
sjmonyms is variously explained. A distinguished professor of 
Sanskrit, whom we consulted, referred us to one of the best 
commentators on the Amarahosay who states that turmeric 
being a substance used for dyeing came to be called raj ant, 
which etymologically means the material by which a thing is 
dyed, because the word rajani had already come to be used in 
the language to denote night.” A well-known Bombay Vnid^ 
to whom we put the question, replied, ‘^We have tradition 
that it is called ^ night,’ because in former times married women 
used daily to apply turmeric in the evening.” On further 
enquiry we learned that this practice is not extinct, as he sup- 
posed, but still prevails in Goan villages, about Asnora, and 
probably elsewhere. Married women in the evening, when the 
house-work is completed, dip their hands in turmeric water 
and pass them lightly over their cheeks : the mistress of the 
house also performs the same office for any married friend who 
may happen to drop in at this time, and on some pretence 
detains her until the lamps are lighted. The reason they give 
for doing this is that the goddess Lakshmi may visit 
the house at this time. This goddess is regarded as the wife of 
Surya, and the practice is probably a survival of sun-worship. 
In Hindu ceremonial turmeric is almost always necessary. 
Amongst the most important occasions on which it is used we may 
mention the following as prevailing in most parts of India : — 

A few days before the marriage ceremonies commence, five 
married women, or five virgins, anoint the bride with turmeric 
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and oil upon the forehead, head, breast, back, and feet, and the 
bride puts on a robe dyed with turmeric, which she wears 
until the day of the marriage. Turmeric and oil is sent from 
the house of the bride to the bridegroom, who is anointed in 
a similar manner, and sends back a similar present to the bride. 

The marriage contract is stained or spotted with turmeric. 
During the ceremonies the sisters of the bridegroom perform 
drta before him with a dish of turmeric water, and, dipping 
their fingers in it, touch his forehead. 

A portion of the wall is daubed with turmeric and dashes of 
hunhi after the arrival of the bride in the bridegroom’s house, 
and before it are placed the kitl and all the clothes and orna- 
mehts constituting the marriage presents ; the bridegroom, and 
after him the bride, prostrate themselves before this spot. 

The bridegroom ties a thread round the bride’s wrist, to 
which is attached a piece of turaieric and a betelnut. 

Towards the end of the ceremonies the bridal party play 
with turmeric watcf dashing it over one another. 

A woman who performs sat I and married women wlien they 
die are taken to the funeral pile clothed in a robe dyed with 
turmeric. 

At all times when worship of the gods, is made, 

turmeric is necessary. 

When a new sari (robe) has been purchased, two threads are 
drawn out, one of which is offered to Surya, and tlic other to 
the goddess Tulasi, aiid turmeric is applied to the corner of the 
cloth. 

Turmeric powder and kunku (a pigment made with turmeric 
and lime) is presented to women who have husbands living, 
and to temple dancing girls, in the month of Chaitra, or upon 
the occasion of the Nuuratra. 

The Akshata rice used in various ceremonies is coloured with 
turmeric and lime. 

In the Ramayan turmeric is mentioned as one of the eight 
ingrediejjts of the Arghyay a respectful oblation made to gods 
III.— 62 



It is doubtful wlietner turmeric was Known to rnp utreeKs. 
Dioscorides mentions an Indian root as a kind of Kvircipos resem- 
bling ginger, but having, when chewed, a yellow colour and 
bitter taste. The Mahometans use turmeric medicinally in the 
Si) me maimer as the Hindus ; they also prescribe it in aflcctions 
of the liver and jaundice on account of its yellow colour. There 
arc many Arabic names ; the best known are TJruk-es-sufr gold 
root,*’ and Uruk-es-sab^ghfn dyers* root.** The modern 
Persian name is Zard-chubah stick saffron.** The editor of 
the Pharmacojpma of India speaks favourably of the use of a 
decoction of turmeric in purulent conjunctivitis ; he says it is 
very effectual in relieving the pain. In coryza he states that 
the fumes of burning turmeric directed into the nostrils cause a 



copious mueous discharge,, and relieve thfe congestion. {(Sjp. eiL 
p. 231.) 

Cultivation . — Turmeric requires a loamy soil and abundance 
of manure and water ; the ground must be well worked and 
raised into ridges, 9 or 10 inches high and 18 to 20 broad, with 
intervening trenches 9 to 10 inches broad. The sets, which 
consist of small portions of the root, are planted on the tops 
of the ridges, at about 18 inches to 2 feet apart. One acre 
requires about 900 such sets, and yields about 2,000 lbs. of the 
fresh root [Boxh.). Other authorities state the yield at from 

1.000 to 2,000 lbs. Dalzell and Gibson give very much 
higher figures for the best garden soil in Guzerat, viz,, 5,000 to 

20.000 lbs. per acre. They state that the return to the culti- 
vator is equal to that obtained from sugar-cane, viz,, Rs. 300 
per acre. The time for planting is usually about the end of 
May, but it depends greatly upon the setting in of the rainy 
season. The crop may be raised in the following March or 
April ; if left in the ground new shoots appear upon setting in 
of the following rains and the crop is lifted about 20 to 21 
months after planting. In some parts of India it is not con- 
sidered good practice to lift the plants the first year. Wlien 
lifted, the roots have to be scalded in boiling water or by steam- 
ing them in their own juice, and to be dried in the sun or in an 
oven. Turmeric being much cultivated along with other crops 
it is impossible to obtain any reliable acreage returns. 

Description. — The rhizome of the turmeric plant, like 
that of most Curcumas, consists of a central ovoid portion and 
several lateral elongated portions, all of a deep orange colour, 
from these proceed a number of radicles, at the ends of some of 
which colourless oval tubers are produced. The central and 
lateral rhizomes form the round and long turmeric of commerce. 
The former vary a good deal in size and shape ; they may be 
pyriform, ovoid, or almost round, and are generally cut up into 
two or more pieces ; the latter are cylindrical, tapering towards 
the extremities, and often more or less bent ; both arc marked 
by transverse furrows, and bear remains of the rootlets and 



Chemiral — Turn-*, i fc c‘nn:aiii> } jxT ecut. 

of an osscnfi<>l oil. Cnrr}itnn , tin yi llim-cohutriii^ matter 
of turmeric, lias bee?i examiiu d by m \'t‘ral chcinists, whoso 
experiments have led to IIk* (('iKduHioii tnnt its fonnula is 
either or O' fliat it melfs at 172°, foi’jns 

red-hrown salts with alkalies^ is converted hy boric or 
sulphuric acid into rosoeyaniuc, by reduction witli zinc-dust 
into an oily body, by oxidation into oxalic or tercphthulic acid^ 
and by fusion with potash into protoca technic acid. The 
expei-iments of Jackson and IMcnkc have, however, led to 
results differing in many respect from those above detailed, 
which were probably obtained from impure preparations. 

The Cureumin used in their experiments was prepared by- 
treating ground turmeric root (Bengal or Madras) with light 
petroleum to remove turmeric oil, and then with ether, which 
dissolves the cureumin together with a large quantity of resin; 
and ibwas finally purified by crystallization from alcohol. The 
quantity of cureumin thus obtained was only 0*3 per cent, of 
the root ; the total quantity contained in the root is, however, 
much larger, as a considerable amount remains mixed, with the 



Jresinous impurities, and some also in the oil. Curbuimn thus 
prepared crystallizes from alcohol in stout needles, appearing on 
microscopic examination to be made up of well-formed prisms 
with square ends, or in spindle-shaped crystals often arranged 
in radiate groups. It has an orange to yellow colour, according 
to the size of the crystals, with a beautiful blue reflex; its solution 
in ether exhibits a strong green fluorescence. It is inodorous 
when pure ; melts at 178°, apparentl}^ with decomposition. It 
is nearly insoluble in water, somewhat soluble in cold, more 
readily in hot ethyl and methyl alcohols, more soluble in glacial 
acetic acid, less in ether, very slightly in benzene and carbon 
bisidphidc, and all but insoluble in light petroleum. Strong 
sulphuric acid dissolves it with a fine reddish purple colour, 
gradually changing to black from charring; curcumin dissolves 
readily in alkalies and alkaline carbonates. Its ammoniacal 
solution gives off ammonia when boiled, and deposits unaltered 
curcumin. Baryta water converts it into a blaclash-red powder, 
but lime water gives a red solution like that obtained with 
calcium carbonate. Curcumin is not affected by acid sodium 
sulphite. Pure curcumin gives, as the moan of several analyses, 
08*30 per cent, carbon and 5*03 hydrogen, leading to the 
formula which requires 08*29 carbon, 5*69 hydrogen, 

and 26*02 oxygen, and this formula has been confirmed by the 
analysis of several derivatives. For an account of the deriva- 
tives of curcumin, confer. P/iar. Johdi,, Dec. 30th, 1882. 

Turmeric oil or Turmerol, to which turmeric (and therefore 
curry powder) owes its aromatic taste and smell, has been ex- 
tracted from Bengal turmeric by C. L. Jackson and A. E. Menke 
with light petroleum, and after being freed from the higher- 
boiling portion of that solvent by heating to 150° in a flask, 
it formed a thickish oily yellow liquid having a pleasant aro- 
matic odour. It was purified by fractional distillation under- 
diminished pressure, and was thereby separated into three 
portions, the first boiling below 193°, the second at 193° to 
198°, and the third consisting of a viscous semi-solid residue. 
The middle portion consisted of nearly pure turmerol ; the first 
of that substance contaminated with hydrocarbons from the 
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petroleum. The middle fraction, after further purification by 
distillation in a vacuum, gave, as a mean result of several 
analyses, 83*62 per cent, carbon and 10*42 hydrogen, agreeing 
nearly with the formula 0, which requires 83*81 G. 

and 10*29 H. Turmerol is a pale yellow oil having a pleasant 
aromatic smell, and a density of 0*9016 at 17°. It is optically 
dextrogyrate, [a] =33*52. Under ordinary pressure it boils at 
285° to 290°, but decomposes at the same time, yielding a sub- 
stance of lower boiling point. (Amer. C/iem, Joftrn, ylY,, pj). 368- 
374.) Schimmel and Co. (Beric/it, Oct, 1890) state that during a 
scientific investigation of Curcuma oil they proved it to contain 
Thellamlrene. 

Commerce. — The bulk of the turmeric cultivated in India is 
consumed in the East as a Aye and condiment, and the con- 
sumption must be very large as every one uses it. Full parti- 
culars cannot be learned, but a trails- frontier trade exists, and 
the various Indian ports exchanged in 1886-87, 281,117 cwts., 
valued at Rs. 24,38,260. During 5 years from 1884 to 1888 
Tuticorin exported 6,802 cwts. of turmeric at the average 
valuation of Rs. 7-8 per cwt. In the foreign trade turmeric is 
treated as a dye, and the statistics include the wild or Cochin 
kind. In 1885-86 the exports were 156,287 cwts., valued at 
Rs. 14,00,000; in 1886-87, 140,994, cwts. were exported, valued 
at Rs. 10,32,025. The trade fluctuates greatly: in 1881-82 
only 70,783 cwts. were exported; in 1876-77, 123,824 cwts. 

KiEMPFERIA GALANGA, Linn. 

Fig. —Bose. Scit., t. 92; Wight Ic., t. 899; Bhecde, Hort. 
Mai. xi.y t. 41. 

Hab. — In the plains throughout British India. The tubers. 

Vernacular. — Chandra-mula (JTmrf.), Chandd-mula, Ildmula 
(Beng.), Kachula-kalangu {MaL^ Tam.), Chandra-mula, Utnen 
(Mar.)^ Kapur-kachri (G^ws.). 

History, Uses, &C.— The plant is called Chandra-mdla 
or Chaudra-mulika in Sanskrit, but it is not mentioned in the 
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Haja-nirghanta. It is much cultivated in gardens by the 
Hindus, whose women use the aromatic leaves and roots as a 
perfume when washing their hair; on this account the 
vernacular names Utnen and Kapur-kacJiri have been given to 
it in Western India, as its odour exactly resembles that of the 
root of Iledi/chium spicatmn^ which is sold in the bazars as a 
KapurAcachri, and is an ingredient in the Utnen or perfumed 
powder for the hair, which has been described in Vol, ii., p. 234. 
Rhecdc states that the tubers reduced to powder and mixed 
with honey arc given in coughs and pectoral afPections, boiled 
in oil they are applied externally to remove obstructions in the 
nasal passages. In the Diet, Econ, Prod, of India ^ 561), it 
is stated on the authority of Mason that the roots arc often seen 
attached to the necklaces of Karen women, for the sake of their 
perfume, and that they also place them in their clothes for the 
same reason. They arc also said to be used as a masticatory 
along with betel leaves and areca nut. 

Description, — The roots consist of branched tubers, 
resembling ginger in form, which give off fleshy fibres bearing 
white pendulous tubers; they have a peculiarly agreeable 
camphoraccous odour, exactly like that of the Kapur-kachri of 
the bazars. The leaves are radical, petioled, ovate- cordate, 
between acute and obtuse; margins membranaceous and waved; 
upper surface smooth, deep green; under surface pale and 
somewhat woolly. The leaves are much crowded, but when they 
can find room they spread flat on the surface of the earth, the 
petioles are hid beneath the soil and form cylindric sheaths 
enclosing the fascicles of flowers, which arc of a pellucid white, 
or white marked with purple spots, and have the same fragrant 
odour as the leaves and roots. All parts of the plant have a 
bitterish and camphoraceous taste, 

The roots are not met with in commerce, but, judging from 
some which wo have sliced and dried, would appear to be 
capable of supplying an article equal to the Kapur-kachri of the 
shops, (See Iledychiiim splcatiim). The plant is cultivated 
with the greatest ease, and yields a large crop of roots. 
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' Cftemical com 2 ) 08 ition.--Th.e fatty matters dissolved out of 
this tuber by ether consisted of a fragrant liquid oil, and a 
solid white crystalline substance separated by petroleum ether. 
The alcoholic extract, amounting to 2*76 per cent., contained 
some white transparent prisms of an alkaline nitrate, and a 
few nodules of a circular-shaped crystals of a yellowish colour. 
This extract contained a small quantity or alkaloid, and some 
sweet body reducing Fehling’s solution. A large quantity of 
starch is present, and 4*14 per cent, of gum. The tubers dried 
at 100®C lost 4*11 per cent, of moisture, and yielded 13*73 
per cent, of mineral matter. 


KiEMPFERIA ROTUNDA, Linn, 


Fig , — Eosc. t, 97 ; Bot, Mag,, t. 920 and 0054 ; Wight 

Ic,, t, 2029 ; Bheede, Uort, Mai, xi., t, 9. 


Hab. — Throughout India, often cultivated. 

Vernacular, — Bhume-champa (Ilind,), Bhin-champa {Bong,), 
Bhin-champo (Gtiz,), Bhin-chajAa (iU7/r.), Konda-kalava {TvL), 
Malan-kua [Mai,) 


History I Uses, &C. — This plant, called in Sanskrit 
Bhumi-champaka, ‘‘ ground champaka,” from the sweetness of 
its flowers resembling that of the champaka [Michclia), though 
not mentioned in the Eaja-nirghanta, is one of the commonest 


of the Hindus. Its small globular pendu- 
lous tubers, at one time sujjposed to be tht? round ZedoarV of 

^ are used tlirou-Jiout India a« a local applimtion 
to tumours, wounds, and swcIUt.^s of «ll 
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pand), but as they are generally combined with more active 
remedies, such as Croton seeds, Aconite, and Nux Vomicai it is 
probable that they do not contribute much to the cure. The 
root consists of several central, almost globular rhizomes, from 
which proceed numerous, thick, fleshy rootlets, all of which 
terminate in small, oblong, or round tubers ; the substance of 
the rhizomes and tubers is of a pale straw colour, and has a 
bitter, pungent, camphoraceous taste, much like that of true 
zedoary ; the whole plant is aromatic. 

HEDYCHIUM SPICATUM, Ham, 

Fig. — Bot. Mag,, t. 2300. 

Hab. — China Himalaya. The tubers. 

Vernacular. — K^pdr-kachri, Kachdr-kacha, Kachri 
Kapdr-kachari {Mar., Giiz.), Shimai-kichilik-kizhangu [Tam.), 

History, Uses, &C. — Sati, the Sanskrit name for Cur- 
cuma Zedoaria, is sometimes erroneously applied to this plant, 
which is not mentioned in the Raja NirgUanta. In the Hima- 
layas it is known as Sheduriy and the leaves are made into mats 
which are used as sleeping mats by the hill people. The aromatic 
root-stocks are used as a perfume along with Henna (Lawsonia 
alba) in preparing the cloth known in the North-West Provin- 
ces as Malagiri (Watt). The sliced and dried root is an article 
of considerable importance in Indian trade, as it is a principal 
ingredient in the three kinds of Abtr, or scented powder, used by 
the Hindus in worship, and as a perfume. White Abfr is made 
from the following ingredients: — The root of Andropogon murica- 
tuSy the tubers of Uedychiiim spicatumy sandalwood and arrowroot 
(Indian), or flour of Sorghum. The kind of Abir called Ghiai 
in Hindi, and Fadi in Guzerathl, contains in addition to the 
above ingredients the seeds of Prunus Mahalib, Artemisia Siever* 
siana, the wood of Cedms Reodara, the tuber of Curcuma Zedo- 
ariay cloves and cardamoms. Black Abir, or Bukka of the Dec- 
addition to all the above ingredients, Aloes- 
Jatamafisi, and liquid 
Vdsakhtpa or 
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Vdsakshepa, does not contain it, but consists of sandalwood, 
saffron, musk, and Borneo camphor. Two kinds of Kdpur- 
kachri are foimd in the Bombay market, viz., Chinese and 
Indian ; the latter was supposed by Hoyle to be the Sittarittee 
or lesser Galangal of Ainslie {Mat, Ind. I., p. 140), but 
Moidln Sheriff states that the Sittarittee of the Tamils is the 
true -lesser Galangal, which statement appears to be correct. 
Powell informs us that the rhizome is pounded with tobacco 
and smoked in the Punjab. 

Description. — Indian Edpdr-kachri occurs in slices, 
mostly circular, hut sometimes the section is made in a sloping 
direction ; the slices are \ an inch or less in diameter, and 
vary much in thickness ; they are white and starchy, and when 
freshly pared exhibit a faint line dividing the cortical from the 
central portion ; the edges of each slice are covered by a rough 
reddish-brown bark marked with numerous scars and circular 
rings ; here and there rootlets remain attached ; th odour is 
like that of orris root, but more powerful and strongly cam- 
phoraceous ; the taste pungent, bitter, and aromatic. The 
Chinese drug is a little larger than the Indian, whiter, and less 
pungent ; the bark is smoother and of a lighter colour. 

Microscopic stnichire,— The rhizome consists of a delicate 
parenchyma, most of the cells of which are loaded with large 
ovoid starch grains, a few contain a yellowish resin, and essen- 
tial oil ; the epidermis is composed of several rows of compress- 
ed, nearly empty, reddish-brown cells. From the unaltered 
condition of the starch it appears that the rhizomes are not 
exposed to heat. 

Chemical composition , — The dried tubers have been examined 
by J. C. Thresh {Pharm. Journ. [3] XV, 361). The proximate 
analysis gave the following results : — 

Soluble in petroleum ether— 


Ethylmethylparacoumarate 

. 30 » 

6-9 

Fixed oil and odorous body 

. 2-9 ; 

Soluble in alcohol — 

Indif. substance ppt. by tannin..^,... 
Acid resin, &c 


2-7 
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Soluble in water — 

Glucoside or saccharine matter 1*0 

Mucilage 2*8 

Albuminoids, organic acid, &c 1*9 

Starch 52*3 

Moisture 13*6 

Ash 4*6 

Cellulose, &c 1 5*2 


100-0 

The odorous principle was entirely taken up by petroleum 
ether, upon allowing the petroleum ether to evaporate slowly, an 
abundant crop of large, colourless, tabular crj’^stals was obtained, 
together with a pale yellowish-brown oily fluid. These crystals, 
after washing with cold petroleum, were submitted to a series 
of recrystallizations in order to remove traces of the odorous 
matter. They were finally obtained quite odourless, and found 
to possess the following properties : — Soluble in petroleum 
ether, ether, alcohoj, chloroform and benzol. Insoluble in 
diluted solutions of potash, soda or ammonia. Sulphuric acid 
dissolved it in the cold without production of colour, but if 
heated the solution became purple red. The alcoholic solution 
was neutral in reaction, not coloured by ferric chloride or 
precipitated by basic lead acetate. It did not reduce silver 
salts. 

The melting point (uncorrected) was found to be 120 — 121® 
F. (49® 0.), and after melting it would remain fluid at ordinary 
temperatures for days if left undisturbed. 

By burning with copper oxide in a current of oxygen the 
following results were obtained : — 

*2931 gram yielded *7490 gram 00* and *1804 gram H* O. 
•2703 gram gave *6912 gram CO* and *1690 gram H*G. - 
These results agree with the empirical formula C^*H^*0* 

The uncrystallizable portion of the petroleum ether residue 
was found to consist of the odorous principle, a fixed oU and a 
very considerable proportion of ethylmethylparacoumarate, the 
latter doubtless prevented from crystallizing by the presenpe^ 
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of the former. Upon saponification of the mixture with alc<v 
holic potash, two crystalline acids were obtained, the methyl- 
paracoumark and another, apparently a fatty acid. This latter 
was totally insoluble in boiling water, but crystallizable from 
alcohol. The quantity obtained did not enable the author to 
identify it with certainty. A minute quantity of the oily fluid 
abovementioned dropped upon the clothes, rendered them 
highly odorous for a considerable length of time, or, if exposed 
caused a large room to be pervaded with an odour resembling 
that of hyacinths. 

Commerce, — The Chinese drug which fonns by far the greater 
proportion of the commercial article is shipped to Indian ports 
via Singapore, and is valued at Rs. 4| per maund of 37 J lbs. 
Sir E. Buck (Dyes and Tans of the Frovinces) gives the 

export from Kumaon in 1875-76 as 95^ ewts., and also stateis 
that in the same year an equal quantity w^as exported from 
Garhwal, and 40i cwts. from the Bijuor district. In Davies’ 
Trade Report 25 maunds (about 2,000 lbs.) are given as the 
annual export via Peshawar to Afghanistan (Diet. Econ, 
Prod, Ind, IV., p. 208). The Indian kind is valued in Bombay 
at about Rs. 5 per maund of 37^ lbs. It is not so handsome 
in appearance as the Chinese, but is more odorous, 

ZINGIBER OFFICINALE. Rose. 

Fig. — Bentl. and Trim., t. 270 ; Bose. Monand. PI., 83 ; 
WoodmUe, t. 250j Steph. aud Ch., t. 96. 

ntab. — Cultivated throughout the East. The rhizome. 

Vernacular. — (Fresh) adrak, adi, (dry) South {Hind.) ; (fresh) 
Alen, (dry) South (Mar.)', (fresh) Ada, (dry) Sont (Beng.) ■, 
(fresh) Inji, (dry) Shukku (Tam.) ; (fresh) Allam, (dry) Sonti 
{Tel.)\ (fresh) Hasisunthi, (dry) Vana-sunthi (Can.)-, (fresh) 
Adu, (dry) Suuth (Quz.) ; (fresh) Inchi, (dry) chukka {Mai.). 

History, Uses, &c. — Ginger has been cultivated in 
India from prehistoric times ; it is a native of the East, but is 
^Ot now toown in a wild state. In Sanskrit it bears many 
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names, sucli as Mahauahadha great remedy,’^ Visva *^ perva- 
der,” Visva-blieshaja panacea,^* Sringavera ‘‘antlered,’^ Katu- 
badra ‘^the good acrid/^ &c. When dried it is known as 
Sunthi and Nagara in distinction from Ardraka fresh 
ginger.’^ In the Nighantas it is described as acrid and 
digestive, useful for the removal of cold humors, costiveness, 
nausea, asthma, cough, colic, palpitation of the heart, tym- 
panitis, swellings, piles, &c. Ginger is one of the three acrids 
(trikatu) of the Hindu physicians, the other two being black 
pepper and long pepper ; combined with other spices and 
sugar, as in the preparations known as Samamrhara churna and 
Saubhafjya suuthl, it is given in dyspexDsiu and loss of appetite. 
In rheumatism preparations of ginger and other spices with 
butter are given internally, and it is an ingredient in oils used 
for external application. The juice of the fresh tubers, with or 
without the juice of garlic, mixed with honey, is a favourite 
domestic remedy for cough and asthma, with lime juice it is 
used ill bilious d^^spepsia, and a paste of dry ginger and warm 
water is a])plied to the forehead to relieve headache. In Western 
India, ginger juice, with a little honey and a pinch of burnt 
peacock’s feathers, is the popular remedy for vomiting. In 
old Persian we find the names Shingabir or Shangahir and 
Adrak applied to ginger, and it was probably through the 
Persians that the Greeks first became acquainted with it, as 
their is evidently derived from the Sanskrit Srhigai'era 

through the Persian form of the word. The Arabic name 
Zanjabil is of similar origin, the chief difference being the 
substitution of the letter j for g, w hich is not in the Arabian 
alphabet. 

Ginger is described by Dioscorides as hot, digestive, gently 
laxative, stomachic and having all the properties of pepper ; it 
was an ingredient in collj'ria and antidotes to poison. Pliny 
notices it in his chapter on peppers, but very briefly, and it does 
not appear to have been regarded as an article of much 
importance in his time. 

In the second century of our era, ginger is mentioned as Uable 
to duty (vectigal) at Alexandria along with other Indian spices. 
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{Vincent Com^ and N'av. of the AncienU^ III, 695). Galen recom* 
mends it in paralysis and all complaints arising from eold hu- 
mors \ Paulus in neuralgia and gout. Ibn Sina and other Arabian 
and Persian physicians closely follow the Greeks, but enlarge 
upon its aphrodisiacal properties. In modern medicine the 
value of ginger as a carminative in atonic dyspepsia and flatulent 
colic, . and as a masticatory in relaxed conditions of the throat 
is generally admitted. 

The manufacture of ginger beer and ginger ale forms a large 
portion of the mineral water trade in EnglandJ; indeed, some 
makers have acquired a special reputation for their production. 
Besides the large number of fermented and aerated ginger beers 
consumed at home, a good deal of ginger ale is shipped in glass 
bottles from Belfast, especially to the United States. About 
16,000 packages or casks are so exported annually, for it has 
become a fashionable beverage in America among all classes. 

According to the American ofilcial returns the imports in the 
two years ending June were as follows (the duty being 20 


per cent.): — 

1888 . 1889 . 

Dozen bottles. Dozen bottles. 

Ginger ale and beer 231,721 261, 828 

Ginger cordial 262 

Preserved ginger (35 per 

cent, duty) value $14,289 $2,670 

Hundredweights. Hundredweights. 

Raw ginger (duty free) 34,194 27,718 


The value of the ginger ale and beer imported there was in 
1887, $153,376; in 1888, $126,987, and in 1889, $92,001, 
The manufacture of ginger ale seems to have been com- 
menced there also ; for last year 3,51 2 dozen quarts were sent 
away from New York and New Orleans^ besides what was 
locally consumed. 

The number of uses to which ginger is applied besides as a 
confection and medicine are many ; for instance, we have 
g^ingarade, ginger ^le, ginger beer, ginger brandy, ginger breads 
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ginger champagne, ginger cordial, ginger essence, ginger 
lozenges and ginger wine. 

On the Continent of Europe, ginger is less used and appre- 
ciated than in England. 

Soluble essences of. ginger are required for making good 
ginger beer, and Belfast and American ginger ales. There are 
aerated and fermented ginger beers ; the best unbleached 
Jamaica ginger, well bruised, being used for the latter. Ginger 
is also used for a kind of cordial and champagne. 

Lastly, j^oung ginger is candied and preserved to a con- 
siderable extent in the East, and comes into commerce under 
the section of ^‘succadcs.’^ The quantity imported into England 
from India and China ranges from 300,000 to 600,000 pounds, 
of the value of £1 1,000 to £25,000. The mode of preserving it 
is to steep the rhizomes in vats of water for several days, 
changing the water once. "When taken out it is spread on 
tables and well pricked or pierced with bodkins. The rhizomes 
aro then boiled in a copper caldron, then steeped for two days 
and nights in a vat with a mixture of water and rice flour. 
After this they are washed with a solution of lime, then boiled 
with an equal weight of sugar and a little white of egg is added 
to clarify. 

After the ginger has been boiled a second time it is put in 
glazed jars of pottery, holding 1 pound, 3 pounds or 6 pounds, 
and covered with syrup. The syrup is changed two or three 
times, and then they are shipped in cases holding six jars. 

The quality called “ Mandarin " is put up in barrels. (P. L. 
Simmonds, Amer, Jn, Pharm. 1891.) 

Description. — Many qualities of ginger are met with in 
Eastern commerce, which vary greatly in appearance ; the fresh 
tubers also vary in size, flavour and colour in different soils. 
One variety found in gardens in the Concan has a darker colour 
than ordinary ginger and somewhat of a zedoary flavonr ; it is 
known as Kala-Ala, black ginger.” Dried ginger is known 
in two forms, namely, the rhizome with its epidermis, in which 
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case it is called coated; or deprived of epidermis, and than 
termed scmped or uncoated. The pieces, which are called by 
the spice dealers races ovhandSy rarely exceed 4 inches in length 
and have a somewhat palmate form, being made up of a series 
of short, laterally compressed, lobe- like shoots or knobs. 
Uncoated Cochin ginger, which is the best kind produced in 
India, has a pale buff hue, and a striated, somewhat fibrous, 
surface. It breaks easily, exhibiting a short and farinaceous 
fracture with numerous bristle-like fibres and closely resembles 
Jamaica ginger in appearance and flavour. ‘‘Black’’ Cochin 
ginger is that dried in the wet weather by means of hot ashes. 
Bengal and Bombay gingers have a brownish or reddish 
external surface, and the fractured surface is harder and darker, 
the flavour is less delicate than that of the Cochin sort. Coated 
gingers are now seldom met with, but Indian commercial 
samples usually contain a proportion of shrivelled and im- 
perfectly scraped roots. 

Chemical composition , — Ginger has been very completely 
examined by J. C. Thresh. {Pharm, Joiirn. (3) xii., 721). 
He found Cochin ginger to contain volatile oil 1*350 ; fat, wax 
(?) and resin (in the petroleum ether solution), 1*205; neutral 
resin *950 ; a, and b, resins, ’865; 'Ginger ol, *600 ; substance 
precipitated by acids, 5*350 ; mucilage, 1*450 ; indifferent 
substance precipitated by tannin, organic acids, &c., 6*800; 
extractive soluble in alcohol not in ether or water, *280 ; alkaloid 
a trace; metarabin, 8*120 ; starch, 15*790 ; pararabin, 14*400 ; 
oxalic acid (as CaC^O^), *427; cellulose, 3*750; albuminoids, 
5*570; vasculose, &c., 14*763; moisture, 13*530; ash, 4*800. 
The essential oil is pale-yellow, laevogyre and not acrid. 
Glingerol, the active principle, is a straw-coloured, viscid, 
odourless fluid of extremely pungent taste. 

According to S. J. Riegel, East India ginger yields 8 per 
cent, of oleo-resin, whereas Jamaica ginger only yields 5 per 
oent^ It may be best extracted by alcohol, ether or chloroform, 
benzin will dissolve it, but it does not exhaust the drug as 
satisfactorily as the other solvents. 
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' Oomwi^rr^.— Ginger is extensively cultivated in British India^ 
from the Himalayas to Cape Comorin. 

In the Himalayas it is successfully reared at elevations of 4,000 
or 5,000 feet, requiring, however, a moist soil. The Malabar 
ginger, exported from Calicut, is the produce of the district of 
Shernaad, situated to the south of Calicut. In the Dacca 
district the natives cleanse the roots in boiling lime water, 
which probably injures much of the fragrant pungency, whereas 
in Jamaica they use simply plain water. 

In order to dry ginger into what is called south ” in India 
—that is, to enable it to keep — the fresh roots are put into a 
basket, which is suspended by a rope, and then two men, one 
on each side, pull it to and fro between them by a cord 
attached, and thus shake the roots in the basket ; this process 
is carried on for two hours every day for three days. After 
this the roots are dried in the sun for eight days, and again 
shaken in the basket ; the object of the shaking being to take 
off the outer scales and skin of the roots* Two days further 
drying completes the process, and the ginger sells at about a 
rupee, or two, for 6 or 8 pounds. The value of the East Indian 
ginger exported went on increasing from about £63,000 (44,457 
hundredweights) in 1881 to over £199,000 (133,280 hundred- 
weights) in 1887 ; but in the last three years it has retrograded, 
having fallen to £70,398 (61,774 hundredweights) in the 
financial year ending March, 1890. 

Last year, of 63,500 cwts. imported into England, India 
sent 53,500 cwts., Jamaica, 5,900 cwts,, and West Africa, 2,600 
cwts* (P, L. SimmondH,) 


ZINGIBER CASSUMUNAR, Roxh. 

Fig, ^Boxb, in As* Research* 11,^7; Hot, Jfagf., U 1426 ; 
Rox* Monand* PL 

Hab. — India. The rhizomes. 


11I.-54 



History* Uses, &C. — This plant, in Sanskrit Vafirn- 

SiT^^LaoT ‘‘Vi\d gmger/* though not mentioned in the TKtja 
Kirghanta, appears to be well known in most parts of India 
as a domestic remedy among the peasantrj^ who rub down 
the tubers with water for admiiustration in diarrhoea and 
colic. Though Eoxburgh has named this plant Ca 98 um%cna)\ 
it appears to be very doubtful whether its roots have ever 
been exported to Europe or have ever been an article of commerce 
in India. Kattu-mannal is a Malabar name for the yellow 
zedoary, and it appears to be this plant which has furnished the 
Cassumunar root of the druggists (cf. Pm^eiray Mat, Med,, 
ii., Pt. 1, p. 236). In odour and taste both roots are very 
similar. The Marathi name Nisa is Sanskrit and signifies 
^'turmeric/' and seems to indicate that the tubers of this 
plant are used as a substitute for that article by the 
peasantry. 

Description. — The fresh rhizomes are 1 to 2 inches in 
diameter, jointed, compressed, with numerous white fleshy 
radicles, to some of which white tubers are attached. Each 
joint of the rhizome is furnished with a leaf bud. The 
epidermis is scaly, light-brown, the interior of a rich golden 
yellow, the odour is powerful and not very pleasant, like a 
mixture of ginger, camphor, and turmeric ; the taste hot and 
camphoraceous. 

Microscopic structure . — The epidermis is formed of many 
layers of compressed and obliterated cells. The parenchyma 
consists of large polyhedral cells ; those in the cortical portion 
of the rhizome are nearly free from starch, but those in the 
central portion are filled with large ovoid starch granules. In 
all parts of the rhizome large cells full of a golden-yellow 
essential oil abound. The vascular system resembles that 
of turmeric. 
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Chemical composition , — ^The drug yielded to analysts : — 

Etlier extract (essential oil, fat, and soft resins) ... 6’96 


Alcoholic extract (sugar, resins) 7*29 

W’ater extract (gum, acids, &c.) 13*42 

Starch 16*08 

Crude fibre .,.,12*61 

Ash 6*80 

Moisture 7*66 

Albuminoids, modifications of arabin, &c. 30*18 


100*00 

The root had a pungent odour, similar to a mixture of cam- 
phor and nutmeg, the soft resin had a bitter and burning taste. 
The colouring matter had many of the reactions of curcumin, 
but was more readily bleached than true curcumin, and the 
colour of the powder was very fugitive. The water extract 
gave a crystalline precipitate with lead acetate, which was 
found to be due to the presence of malic acid. The root 
contained more mucilage and sugar than that of Cnrcuma aro* 
matica. We were unable to separate any of the soapy extrac- 
tive mentioned in the analysis of Cassumunar root by Luca. 

Costus speciosus, Sm,, Lam. Ill, i.y t 3 ; B/ieede, Hort 
Mai. xi., t. 8. 

Vernacular . — Keu (Huid. and Pebva (Afar.), 

Kemuka {Sans.). Roxburgh notices a preserve made of the 
fresh roots which is considered wholesome and nutritious. 
C. speciosus is the Tjana-kua of Rheede and the Herha spiralis 
hirsnta of Rumphius. Ainslie, quoting Brown’s History of 
Jamaica, says that the root is there used as a substitute for 
ginger, but is very inferior to it, (Mat. Ind. ii., 167.) In the 
Calcutta Exhibition Catalogue, the root is described as depura.- 
tive and aphrodisiac ; similar properties are attributed to it in 
the Concan, where it is very abimdant in moist situations. The 
rhizome resembles the great Galangal in growth and structure, 
but has no aromatic properties, tha taste being mucilaginous 
and feebly astringent ; it could only bo used as a substitute for 
ginger by being preserved with a quantity of that root suffi- 
cient to flavour it. 
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ELETTARIA CARDAMOMUM, Maton. 

Fig ^ — Rheede^ Eort MaL xL, tt. 4 and 5 ; Bentl. and Trim,^ 
t, 267 ; Woodmlle, t, 231 ; Boxb. Cor, PI. Hi., t. 226. Malabar 
Cardamom (Eng.), Cardamome du Malabar (Fr.), 

Uab. — West and South India. The fruit. 

Vernacular. — Chhoti-ilayachi or ilachi (Hind.), Elaich, 
Gujrati-elaich (Beng.), Elchi (Ouz.), Veldoda (Mar.), Ella-kai 
(Tam.), Ydlakki (Can.), Elettari (Mai.), Elakaya, Vittula (Tel.). 

History, Uses, &C. — The small cardamom, ini Sanskrit 
Ela, is mentioned by Susruta. In the Nighantas it bears 
various synonyms, such as Truti, Kapota-varni grey,’' 
Korangi, and Dravidi coming from the Dravidian country.” 
The large or Nepal cardamom (Amomum snhulatum) is called 
Sthulaila large Ela,” and is described separately. Both kinds 
are considered to be digestive, pungent, light and hot, and are 
recommended in phlegmatic affections, such as cough, asthma, 
piles, and diseases of the bladder and kidneys. These two 
cardamoms are described by Ibn Sina under the name of ^ 
(kakulah) ; he also describes separately under the name of 
(hilbawa) another kind of cardamom as more easily 
digested than the kakulah* This latter cardamom is the true 
Cardamomum majus or Nutmeg cardamom of Africa to which 
Pereira has given the name of Amomum korarima. We think 
that there can be no doubt that the Greeks were acquainted 
with the cardamoms of India which they appear to have first 
obtained from the Persians through Syria and Armenia. 
Dioscorides says Choose that which is tough, well filled, 
closed ; if not in this state, it is too old and has lost its aroma. 
The taste is pungent and somewhat bitter.” With respect to 
the name Katidius, the Greeks appear to have applied it to 
this spice in much the same way as the Persians applied the 
name kakolah, which originally meant the fruit of some other 
plant which was used for flavouring bread. In the Burhdn it 
is stated that the name kakulah is also given by some to a fruit 
like sapandan (a kind of cress), which is the same as Ilachi* 
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Besides the two Indian cardamoms, there is a large kind of 
cardamom which comes from Ceylon, now found in commerce. 
Dr. Trimen, in his Systematic Catalogue of the Flowering Plants 
and Ferns of Ceylon, speaks of the plant which produces it as 
Elettaria cardamomum, Maton, var. major — the Ensal of the 
Singhalese. 

As a masticatory and for flavouring food, the Malabar or 
small cardamom is preferred by the natives, but the other 
kinds, which are cheaper and of less delicate flavour, are largely 
used by the sweetmeat makers. 

Cultivation , — There are two ways of propagating the plant, 
viz., by sets or by seed. The chief requirements for successful 
cultivation are a rich loamy soil, and a site sheltered from 
strong winds and too much direct sunlight. Clearings in 
forest land, with a few trees left here and there, in order to 
give the requisite shade and shelter, are found to offer the best 
conditions for the production of good crops. In the planting 
of sets, young ones of one to two years old should be chosen. 
Holes one foot deep and 1 8 inches wide are dug, and into these, 
after they have been prepared as beds, raised a few inches 
above the surrounding ground, the sets are inserted just below 
the surface of the soil. 

The spaces between each plant may be from 6 to 12 feet, 
according to the quality of the soil. The ground should be 
well cleared of weeds, stones and rubbish, but w'hen the plants 
have grown to a certain size, no further weeding will be necessary, 
as nothing will grow under their shade. Seeds should be sown 
in prepared nurseries, care being taken not to sow too deep. 
The seedlings, when 6 to 8 inches in height, should be 
transplanted and treated in the same manner as sets. (Diet. 
Econ. Prod. Ind. iii., p. 229). For the particulars of 
cardamom cultivation in the Wynaad, Travancore, Mysore, 
Madura, Coorg, and Canara, the same work may be 
consulted. To prepare cardamoms for the market, they are 
washed, bleached, and starched. For washing, 2 lbs. of pounded 
soapnuts and i lh, oi Acacia concinna pods are mixed with about 



few minutes. They are then washed a second time in 7 quarts of 
water, one of the soapnut mixture, and one of the soap solution, 
drained and thrown upon a mat. Then they are continually 
sprinkled with fresh water by relays of women until sunrise 
next morning, when they are spread out on mats to dry for four 
or five hours. The stalks are then cut off with scissors, at 
which work some women are so expert as to be able to nip 
90 cardamoms in one minute. This done, the cardamoms are 
sorted for export. The starching process, which has only lately 
been introduced, consists in sprinkling the cardamoms with a 
thin paste made of rice and w^hcat fiour, country soap, and 
butter milk, and rubbing them between the palms of the hands. 

The washing mixtures are used for two lots of cardamoms 
and are then thrown away. The women who wash are paid 3 
annas per diem ; the night watchers 4 annas, and the nippers 
2J annas per 13 lbs. 

Description. — The cardamom of commerce is a dry, 
three-sided, oblong, or roundish capsule of a yellowish-brown or 
dirty white colour. The pericarp is tough, and divides into 
three valves, from the middle of the inner surface of each a 
partition projects towards the axis, so as to divide the capsule 
into three cells, each of which is filled with closely packed 
angular seeds, each surrounded by a thin transparent membrane 
(aril). The seeds are of a rich brown colour, about two lines 
long, transversely rugose, with a depressed hilum, and deeply 
channelled raph^. The capsule is almost tasteless. The seeds 
have a pungent, camphoraceous, agreeable fiavour, and leave a 
sensation of cold upon the tongue when chewed. 

Microscopic structure . — The testa of the seed is formed- of 
three layers: 1«^, a layer of thick- walled striated cells; 2»d!, a 
layer of large thin- walled cells; 3rd, an interna-l layer of dark- 
brown radiating cells, with very thick wallsr. The albumen is 
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colourless %n3 consists of polyhedral cells containing i^rch, 
and generally rhomboidal masses of albuminous matter, which 
can be easily seen when thin sKces of the albumen in almond 
oil are examined by polarized light. 

Chemical composition . — The parenchyme of the albumen and 
embryo is loaded with fatty oil and essential oil, the former 
existing in the seed to the extent of about 10 per cent. The 
essential oil, which amounts on an average to 4*6 per cent., 
has the odour and flavour of the seeds ; it consists chiefly of a 
liquid having the formula C ^ ® II O’’. According to Fluckiger, 
the raw oil is dextrogyre, and deposits after a time a camphor, 
which he considers to be identical with common camphor, as 
it agrees with that substance in optical properties and crystal- 
line form. The water which comes over when cardamoms are 
distilled, contains acetic acid. The ash of cardamoms, which, 
according to Warnecke, amounts to 6*12 per cent, in common 
with that of several other plants of the same order, is remark- 
ably rich in mangar ese. 

Commerce . — The trade in Indian cardamoms seems to have 
been declining for some years past. In 1880-81 the exports 
to foreign countries were valued at Es. 8,20,257, but the 
returns for that year were the highest on record. For 
subsequent years they were as follows : — 1883-84, Es. 5,68,334; 
1885-86, Es. 5,60,012; and 1887-88, Es. 2,04,858. In 
1883-84, the United Kingdom received of the above, cardamoms 
to the value of Es. 4,05,649, but last year only Es. 52,658. 

After the United Kingdom the other receiving countries are 
generally in the following order of importance:— Arabia, 
Germany, Persia. On the other hand, the imports of foreign 
cardamoms seem to be on the increase. In 1880-81 they 
were valued at Es. 4,134, and taking the same years as have 
been given for the exports, the imports were in 1883-84 
Es. 18,351; 1885-86, Es. 92,205; and 1887-88, Es. 2,60,450. ' 

During this year the bulk of the imports (m., Es. 2,51,211 
worth) came from Ceylon, and of the total of these foreign 
imports, Bombay received Es. 2,16,455 worth. Of the internal 



482 8CITAMINBM 

trade in cardamoms^ full statistics are not available^ but exclud- 
ing the transfrontier trade by land, it was last year valued 
atRs. 25,11,053. 

In Travancore tbe cardamom cultivation and trade are a 
monopoly of tbe State. The drug is grown on the Cardamom 
Hills, and is brought down, under guard, to Alleppy to be ex- 
ported. The following table gives a Statement of the sale of 
Travancore cardamoms during the last sixteen years : — 


Statement of the Sale of Tramncore CardamoynSf 1875 to 1891. 


Year M. E. 

Cardamoms 
in candies of 
600 E. lbs. 

Average price per 
candy in Rupees. 

Total amount realized. 



Rs. 

Rs. 

1051 

275 

838 

2,30,268 

1052 

47 


74,692 

1053 

133 

1,719 

2,28,526 

1054 

140 

2,353 

3,28,176 

1055 

248 

1,966 

4,87,596 

1056 

188 

1,833 

3,44,320 

1057 

158 

1,427 

2,25,855 

1058 

62 

1,825 

1,13,397 

1059 

303 


8,08,601 

1060 

484 

769 

3,72,278 

1061 

148 

682 

1,01,101 

1062 

88 

863 

75,892 

1063 

256 

492 

1,26,058 

1064 

176 

776 

1,36,018 

1065 

84 


49,787 

1066 

326 

534 

1,74,847 


This table includes all cardamoms sold. Some will be 
exported by sea and some sent by backwater to Cochin, »o 
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what is sent to Cochin will also appear as exports from that 
Port. 

The following notes have been kindly furnished by Mr. T* 
F. Bourdillon, Conservator of Forests, Travancore, late Superin- 
tendent of the Cardamom Hills : — 

The cardamom plant is indigenous in the evergreen forest of 
Travancore, between the elevations of 400 and 4,000 feet, but 
thrives best at the higher of these altitudes. 

The spice is divided into 3 classes : (1) Magara or those 
cardamoms which ripen in the month of Magaram (January) \ 
(2) Kanni elam, those which ripen in the month of Kanni 
(September) ; and (3) Neela or long cardamoms. 

The first two classes grow on the same variety of the plant, 
the whole plant being smaller than that of the long variety, and 
the difierence in the time of ripening is due to differences of 
altitude and climate. 

The scapes on which the capsules are borne, in the case of the 
first two classes, always trail on the ground, whereas the 
scapes of the long cardamoms stand erect, and are often 2^ ft. 
high. 

Magara elam are considered the best. The plants that pro- 
duce them are grown at an elevation of 3,000 ft. and upwards 
on the eastern edge of the Travancore Territory, where the 
rainfall is comparatively light, reaching probably not more 
than 60 inches. In this comparatively dry district the capsules 
take longer to mature, and though the plant flowers in March 
and April, at the same time that it flowers elsewhere, the 
capsules do not ripen till January, and are considerably larger 
and contain more seed than the other kinds. 

Kanni elam come second. The capsules are very round 
and sweet, but are smaller than those of the Magara elam^ 
The plants which produce them grow at elevations between 
1,000, and 2,500 ft., in a moistcr (100~200 inches) and more 
forcing climate than the others, and the fruit ripens more 
quickly. 

111-56. 



434 


SOITAMINE^, 


Neela clam come last. The plants are larger, and the scapes 
stand upright as already said. The capsules are long aud less 
aromatic than those of the other two kinds. This variety is 
found on the hills of South Travancore, where the rainfall is 
heavy (150 — 200 inches) and where the sea breezes blow. The 
elevation is between 1,000 and 3,000 ft. 

Although cardamoms are wild in the forests, they have been 
cultivated in gardens from time immemorial, and from old records 
it is seen that the oldest gardens which were in existence 
when Lieut. Ward made his survey of the country in 1817 are 
still the most productive. These gardens are found on the 
eastern edge of the Travancore hill-plateaux, where the 
Magam elam'^Lra produced, and this variety jdelds about f of 
the total produce of the country. Some gardens are met 
with in the Kanni clam district, but these are more modern, 
and the yield is about of the toUil crop each year. ‘^Long 
cardamoms” arc not grown in gardens; they are all collected 
wild from the forests. 

When a person intends to open a garden, and has obtained 
permission to do so (for cardamoms are still a monopoly in 
Travancore), he selects some heavy forest, where there are 
already a few plants of cardamoms growing, carefully avoiding 
those places where reeds grow, as indicating poor soil. The 
common saying is that where the Anjili (Artocarpm hirsuta) 
and white cedar {Dtjsoxylon malaharicum) grow, there carda- 
moms will thrive. 

The smaller trees and undergrowth are then cut down, only 
the larger trees being left to form a close canopy overhead. 
The garden is then kept clear of weeds by a cutting over and 
weeding twice a year, and cardamom seeds are sprinkled about, 
or the rhizomes are planted out when the plants have not come 
up properly. In about 3 years the garden begins to bear, and 
may continue to do so for upwards of a century if the light is 
not allowed to enter too much. Should any of the larger trees 
fall down and let the light in, the cardamom plants turn yellow 
and give a heavy crop, but then die out until shade has been 
again allowed to grow up. 
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Each year when the cardamoms ripen, they are collected and 
dried on rocks, and when thoroughly dried they are delivered 
io the Cardamom Superintendent, who weighs them in and 
despatches the crop under escort to the Court, where it is sold, 
and the grower gets two- fifths of the price realised at the 
annual auction, the Government retaining the other three-fifths. 

The crop yielded per acre is not largo, and, indeed, a heavy 
crop is a disadvantage, as it would imply that the garden was 
about to die out. Equal crops of good full capsules are to be 
desired, and as the trees above drop their leaves and manure 
the plants below, no furtlier manuring is necessary, though it 
is generally admitted that manuring would largely increase the 
crops were it feasible to carry out such operations. 

It has been estimated that there are about 20,000 acres under 
cardamoms in Travancore, and 13,000 thulams (of 20 lbs. each) 
is a large crop. Even supposing that the area was much over- 
estimated, it is probable that the annual crop does not exceed 
10 lbs, to the acre, though we have heard it placed at double 
that amount. 

It will be seen by the figures quoted above that the crops of 
cardamoms in Travancore vary very considerably, the fact 
being that the setting of the blossom in March, April and May 
is very much dependent on the weather, frequent showers dur- 
ing those months being most favourable to a good crop, while 
a heavy monsoon is said to destroy the young fruit. Here too, 
as in the case of most fruit crops, a good year is followed by 
one or two bad ones and vice verm. 

Formerly, when Travancore used to supply the world with 
this spice, the price realized was very good, but since Ceylon 
and Curg cardamoms have come into the market, the price has 
fallen to about \ of its former level, so that the annual 
amount realized by the Government hardly pays for the 
establishment required to watch and guard the crop from being 
stolen. The owners of gardens, who are chiefly villagers from 
the adjoining district of Madura in British India, scarcely 
secure any return for their work, and it is now in contemplation 
to abolish the monopoly altogether. 



SubulfttUnUt it miicli larger than the 
true cardamom, of a dark*broirii eolour and coarsely atriaUd, 
three- rah ed, each valve being funiiabcd witli three ragged, 
membraneous wings, which extend from the upper part of the 
fruit and gradually disappear towards the apex. The seeds are 
arranged as in the true eardamoni, but are more numerous, and 
are held together in each cell by a dark viscid saccharine pulp. 
Their taste is aromatic and camphoraceous. They arc much 
used in the preparation of sweetmeats on account of their 
cheapness. Value, Rs. 12 per maund of 37^ lbs. 

The Nutmeg Cardamom, or true Cardamomum 

majus,* made its appearance in the Bombay market in 
1885. Up to that time the only large cardamoms we have met 
with have been the Bengal or Ceylon kinds. Under the name 
of Hil-bawa it is correctly described by the Arabian physicians, 
who no doubt were acquainted with the genuine article. 
Persian and Indian writers are evidently not acquainted with 
it, although they copy the description given by the Arabs. 

The Pharmacographia has the following account of this rare 
Cardamom: — ‘'The true Carda^nomum majua is a conical fruit 
in size and shape, not unlike a small fig reversed, containing 
roundish angular seeds, of an agreeable aromatic flavour, much 
resembling that of the Malabar cardamom, and quite devoid 
of the burning taste of grains of Paradise. Each fruit Is 
perforated, having been strung on a cord to dry ; such strings 
of cardamoms are sometimes used by the Arabs as rosaries. 
The fruit in question is called in the Galla language Korarima, 

♦ Valerius Cordut, Hist. Plant, iv., 28 5 Mathiolui i., 27. 




but is also kaown as Chtragi spioe, and .I7 its Aralde namMot 
Heil and Sab-el^haiashi. According to Beke, it is oonT^ped to 
the market of Bdso (10° N. lat.), in Southern Abyssinia* frcna 
Tumhe, a region lying in about 9° N. lat. and 350 K Imig*; 
thence it is carried to Massowah, on the Bed Sea, and 
for India (?) and Arabia. Yon Heuglin speaks of it as broug^ 
from the Galla country. It is not improbable that it is the 
same fruit which Speke saw growing in 1862 at Ug^anda, in 
lat. 0°, and which he says is strung like a necklace by the 
Wagonda people. 

ALPINIA OFFICINARUM. Hance, 

Fig. — Bentl. and Trim., t. 271. The lesser Galangal {Eng.), 
Petit Galanga, Galanga de la Chine {Fr.). 

Hab. — China. The rhizome. 

Vernacular. — Kulinjan, P4n-ki-jer {Hind.), Shitta-rattai 
(Tam.), Kulinjan (Mar.), Kulanjan (Guz.), Kunjara-kathi 
(Sind.), Sannaelumparash-trakum (Tel.), Ealanjan (Can.). 

History, Uses* &C. — The Chinese call the Galangals 
Kaon-leang-heang and Liang-keang, From the first of these 
names the Arabs have derived their name Ehulanjan or 
Khowlanjan, which is applied to the greater and lesser galangal, 
and is the source of the European name for these drugs. The 
same name occurs in the Nighanta’s, which makes it evident 
that the Hindus first became acquainted with Chinese galangal 
through the Arabs. The earliest notice of the drug occurs in 
Persian literature (cf. Burhan), where it is stated that Khusrd- 
dard, “Chosros remedy,” was introduced in the time of 
Noshirwan (6th century). It probably reached Persia by the 
Central Asian trade route, as we find that it is still used by the 
Tartars to flavour their tea. Paulus .^gfineta (7th century) 
calls it ya\ayyas, and latter Greek writers ■yaXqjSnor and 

KoXovr(ta. Ibu Khurdddbah (9th century), in enumerating the 
productions of a country called Sila, names galangal, and 
Edrisi, three hundred years later, mentions it as brought from 
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India and China to Aden. Ibu Sina and other early Arabian 
physicians also notice it shortly as a stomachic and stimulant. 
Curious stories as to its source were current in those days ; Haji 
Zein states that in Yunan a kind of hawk is said by travellers 
to build its nest of the roots of the KhdlanjSn upon the sea-shore^ 
and that the only way of obtaining the drug is to rob these 
nests ; this the merchants do, and, after washing the roots, cut 
them up into short pieces. 

Although this drug has been so long known, its botanical 
source was only discovered in 1870, when a description of the 
plant was communicated to the Linnean Society of London by 
Dr. H. F. Hance, made from specimens collected by M. E. C, 
Taintor near Hoihow, in the north of Hainan. {Journal of the 
Linn. 8oc.^ 1873, XIII., 6.) 

Galangdl is described by Serapion on the authority of Ishdk 
bin Amrdn as hot and dry in the third degree, useful to 
phlegmatic persons, and in humidity of the stomach ; it 
promotes digestion by its heat and the solution which it 
occasions in the stomach, and thus relieves colic ; gives 
fragrance to the breath, and warms the kidneys: it sets the 
semen in commotion, and when a piece of it is held in the 
mouth it occasions erections of the membrum virile. Other 
Arabian writers give a similar account of it. Indian Mahome- 
tan writers, with reference to the name Pfin-ki-jar, say that the 
drug may be the root of very old plants of Piper Betlej but 
they are evidently in doubt about its being produced by that 
plant. (Makhzan, article Rhulanjunl^) Mir Muhammad 
Husain describes Galangal as tonic, stomachic, carminative, 
stimulant, and aphrodisiac. He tells us that if given to young 
children it makes them talk early, and that a paste of the 
powdered drug made with oil or water will remove freckles. 
It is a stomachic tonic, used by native practitioners to reduce 
the quantity of urine in diabetes. It is used to correct foul 
breath when chewed, and the jidce swallowed stops irritation 
in the throat. (Emerson.) Galangal is one of the ingredients 
of Warburg’s tincture. It is not used in English medicine, 
but there is a considerable demand for it in Russia, where it is 
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used for a variety of purposes, as for flavouring the liqueur 
called Nastoika, it is also employed by brewers, and to impart 
a pungent flavour to* vinegar, a use noticed by Pomet so long 
ago as 1694. As a popular medicine and spice, it is much sold 
in Livonia, Estbonia, and in Central Pussia. It is also in 
requisition as a cattle medicine, and all over Europe there is 
a small consumption of it in regular medicine [Hanbury). 
Irvine {Med. Topog, of Apneer^ 111) says that the natives 
add Kulijan to bazar spirit to make it more intoxicating. 

Description. — The dried rhizomes are about as thick as 
the little finger or often less. They have evidently been cut into 
short lengths (2 to 3 inches) while fresh; many of the pieces 
are branched, and all are marked by numerous circular ridges 
of a light colour. The external surface of the rhizome is of a 
deep reddish-brown, the interior pale red, hard and tough; 
the odour is aromatic and the taste hot and spicy. 

Microscopic structure , — The bulk of the rhizome consists of 
a uniform parenchyma traversed by fibro-vascular bundles, 
some of the parenchyme cells are full of resin and essential oil, 
but most of them contain large starch grains of an elongated or 
club-shaped form. 

Chemical composition , — Galangal contains from f to \ per 
cent, of an essential oil, which is the odorous principle ; according 
to Vogel, its formula is Brandes extracted from 

Galangal with ether a neutral, inodorous, tasteless, crystalline 
body, Kjempferide. E. Jahns (1883) has isolated the following 
compounds from the root: Kdmpherid^ 
crystallizing in yellowish needles (m, p. 221°), which are 
slightly soluble in water, ether and benzine, freely soluble in 
alcohol, soluble in alkalies to an intensely yellow solution, and 
in concentrated sulphuric acid to a yellow solution with a strong 
blue fluorescence. Oalangin, °O^II^O, crystallizing from 

its solution in aqueous alcohol in yellowish-white needles 
(m. p. 214°). The reactions of this body are very similar to 
those of kampherid; its solution in concentrated sulphuric acid, 
however, is non-fluorescent. 



440 


SCTTAMINE^. 


Alpinithf crystaUizes in yellowish needles (m. 

p. 173®). Its reactions are similar to those of galangiu. 
^ Arcliiv, der Pharm., CCXX., 161 ; Year-Book of Pharmacy, 
1882, p. 199.) The resin, which is probably the acrid principle, 
has not been examined. 

Dr. Thresh (1884) has isolated from Galangal root an actiye 
pungent principle, which he has named Oalangol, and which 
resembles the pungent principles of Ginger, Capsicum, and 
grains of Paradise in certain respects. He records the follow- 
ing proximate analysis of 100 parts of the rhizome: — Volatile 
oil 0*6, resin 0*2, fat and Oalangol 1*6, kampferid, &c., 1*4, 
other saline matters soluble in ether but not precipitated by Pb. 

1*2, tannin 0*6, phlobophane 1*2, other substances soluble in 
alcohol 3*2, glucose, mucilage, &c., 3*5, oxalic acid 0*3, galangal 
red 2*8, starch 23*7, albuminoids 2*6, moisture 13*8, ash 3*8, 
cellulose, &c., 39*5. The active principle could not be isolated 
in a state of purity. 

Commerce, — The imports of Galangal into India average 
3,300 cwts. yearly. In 1883-84 they amounted to 
3,870 cwts., valued at Rs. 35,982, of which Calcutta took 
686 cwts., Bombay 1,750 cwts., and Madras 1,434 cwts. Of the 
total imports 1,230 cwts. came from Hongkong, 2,540 cwts. 
from the Straits Settlements, and 100 cwts. from other countries. 
During the same year 1,670 cwts. were re-exported to Arabia 
and Persia. 

Galangal is valued in Bombay at about Rs. 3i per maund of 
37i lbs. 

ALPINIA GALANGA, Willd. 

Fig. — Eumph, Anh. v,, t. 63. The greater Galangal, 
Java Galangal {Eng,), Galanga grand, Galanga de Java {Fr,), 

Hab. — Java, Sumatra, Southern India. Cultivated in 
Bengal. The rhizome. 

Vernacular, — Bara-Kulinjan (Hind., Ouz,), Motha-kolanjan, 
Eosht-kolanjan, Malabari-kolanjan (Mar.), Pera-rattai (Tam,), 
Pedda-dumparash-trakan (Tel,), Pera-ratta (Mai,).. 
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History, Uses, &C. — The great Galangal is known in 
China by the same names as the lesser Gralangal, and does not 
appear to have been distinguished from the latter drug by the 
Creeks, Arabs or Persians, Hanbury {Science Papers, p. 373) 
remarks that Garcia D’Orta was the first writer to point out 
(1563) that there are two kinds of Galangal — the one, as he 
says, of smaller size and more potent virtues, brought from 
China, the other, a thicker and less aromatic rhizome, produced 
in Java, Loureiro describes the plant which produces it under 
the name of Amomum Galanga, and gives Cao Learn Kiam as its 
name in Cochin-China. Roxburgh (i., 60) fully describes the 
plant grown in Calcutta from roots sent to him by Dr. Charles 
Campbell from Bencoolen, and quotes a note by Mr. Colebrookc 
to the effect that the roots are the Kulanjana of the Raja 
Nirghanta, and the Sughanda-vacha and Malabari-vacha of the 
Bhavaprakasha. From the latter name it appears that the 
Hindus regard the plant as a native of Malabar or of Western 
India; the correctness of this opinion has been confirmed by 
Dalzell and Gibson, who found it growing truly wild upon the 
Wagh Dongar or tiger hill ” in the Southern Concan. {Bomb. 
FL, p. 274.) The root of the Indian plant does not, however, 
appear to have been collected for commercial purposes until a 
comparatively recent date, which has given rise to the supposi- 
tion that the plant is not a native of India. At the present 
time it is cultivated both in Malabar and Bengal. 

The fruits of A. galanga furnish the Galanga Cardamom. In 
the fresh state they are of the size of a small cherry, obovate, 
smooth, and of a deep orange-red colour. Hanbury [Science 
Papers, p. 252) describes the dried fruit [Kaon-leang-keang-tsze, 
Chinese) as about half an inch in length, of an oblong form, 
somewhat constricted in the middle, or occasionally pear- 
shaped; some obscurely 3-sided, Each fruit prominently 
crowned with the remains of the calyx; in a few the lower 
extremity still attached to a slender pedicel. Most of the 
capsules much shrivelled on the outside, a few plump and 
smooth. Pericarp from pale to deep reddish-brown, glabrous, 
thiiL Seeds united in a 3-lobed mass, completely invested in 
nT-68 
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a whitish integument, each cell or lobe containing usually two, 
placed one above the other; these are ash-colouredt flattish, 
and somewhat 3-angled, finely striated, and have a pungent 
taste like that of the root. (For figure, see Science Papers, 

p. 107.) 

The root is readily distinguished from that of A, officinarum 
by its larger size, feebler odour and taste, orange-brown exterior 
and yellowish- white interior. The statistics of Indian commerce 
do not enable us to distinguish this drug from China galangal. 

It is valued in Bombay at about Rs. 60 per candy of 7 cwts. 
Galangal cardamoms are not found in Indian commerce. 

In the Kew Bulletin for January 1891 (p. 5) an interesting 
account is given of the identification of the plant yielding the 
rhizome employed to make the well-known Chinese preserved 
ginger. As long ago as 1878, Dr. E. Percival Wright, of 
Trinity College, Dublin, called the attention of Mr. Thiselton 
Dyer to the fact that the preserved ginger has very much 
larger rhizomes than Zingiber officinale, and that it was quite 
improbable that it was the produce of that plant. The 
difficulty in identifying the plant arose from the fact that, 
like many others cultivated for the root or tuber, it rarely 
flowers. The first flowering plant was sent to Kew from 
Jamaica by Mr, Harris, the Superintendent of the Hope Garden 
there. During the past year the plant has flowered both 
at Dominica in the West Indies and in the Botanic Garden 
at Hongkong. Mr. C. Ford, the Director of the Botanic 
Garden at Hongkong, has identified the plant as Alpinia 
galanga, the source of the greater or Java galangal root of 
commerce. Mr. Watson, of Kew, appears to have been 
the first to suggest that the Chinese ginger plant is probably a 
species of Alpinia, and possibly identical with the Siam ginger 
plant, which was described by Sir J. D. Hooker in the Botanical 
Magazine (tab. 6946) in 1887 as a new species, xmder the name 
of Alpinia zingiherina. Mr. J. G, Baker, in working up the. 
Scitamineae for the "Flora of British India,^ arrived at the 
csonclusion that it is not distinct from the Alpinia galanga, 
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Willd. The Siam and Chinese gingers are therefore identical, 
and both are the produce of Alpinia galanga, Willd. Pharm. 
Journ., Jan Slet, 1891. 

MUSA PARADISIACA, Linn, 

Fig •—Boxh, Cor, PI, in,, t, 275 ; Bheede, Sort, Mai, i, 
tU 12—14. Plantain {Eng), Bananier {Fr,), 

Hab. — Cultivated throughout India. The fruit, leaves and 
stems. 

Vernacular, — Kela [Hind,, Guz.), Kala [Beng,), K61 {Mar,), 
Vazhai-pazham {Tam,), Anati-pandu, Amti-pandu {Tel,), Bdli 
(Can,), 

History, Uses, &C. — The cultivated plantains are called 

Kadali in Sanskrit, and the wild plantains, which, we believe, 
to be their progenitors, Aranya-kadali and Rambha. There 
are many synonyms, such as Bhanuphala or Ansumatphala 
having luminous fruit, Chdruphala ‘‘having delicious fruit/' 
Rdjeshta “liked by kings," Vana-lakshmi “beauty of the 
woods," &c. We think there can be little doubt that the 
plantain has been under cultivation in India from prehistoric 
times. The Greeks under Alexander • must have become 
acquainted with it ; Theophrastus and Pliny describe a tree 
called Pala, with leaves like the wing of a bird, three cubits in 
length, which puts forth its fruit from the bark, a fruit 
remarkable for the sweetness of its juice, a single one (bunch?) 
containing sufficient to satisfy four persons ; this tree is sup- 
posed to have been the plantain. The word pala signifies 
“ leaves," but we are not aware of its ever having been applied 
to the plantain. The Arabs call it Mauz and Talk, and ^under 
the latter name it is mentioned in the Koran — j 
j ^ bo (and the com- 

panions of the right hand, happy companions of the right hand 
among Lotus trees free from thorns, and plantains with their 
lapping clusters of fruit). 

Under the name of Mauz, Mesne describes the fruit as useful 
in soreness of the throat and chest with dry cough, and in 
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irritability of the bladder ; he considers it to be aphrodisiac, 
diuretic and aperient, and recommends it to be cooked with 
sugar or honey. Eaten in excess it gives rise to indigestion* 
Abu Hanifeh in the 9th century described very accurately the 
inanner of growth of the plantain, and quotes a saying of 
Ash’ab, to his son, as related by As, Wherefore dost thou not 
become like me ? to which he answered, “ Such as I is like the 
Mauzah, which does not attain to a good state until its parent 
dies,” [Madd-el-kamns.) The early Italian travellers called the 
plant Fico d^Adamo^ and thought they saw in the transverse 
section of the fruit a cross or even a crucifix. Mandeville 
calls it the Apple of Paradise. The varieties of the plantain 
are very numerous ; Rumphius describes sixteen (Ilcrh. Amh,y 
viii., 2). Some of these, like the large yellow Many el y are only 
used after they have been cooked ; others, as the Icldhiy are small 
and delicate in flavour. The abortive flowers at the end of the 
spike are removed and used as a vegetable by the Hindus, and 
the unripe fruit, called in Sanskrit, is used medicinally 

on account of its astringent properties in diabetes ; it is made 
into a ghrita with the three myrobalans and aromatics. Young 
plantain leaves are universally used as a cool dressing for 
blisters and to retain the moisture of water dressings ; they 
serve also as a green shade for the eyes. Emerson notices the 
use of the sap to allay thirst in cholera. Mir Muhammad 
Husain in the Makhzan tells us that the centre of the stem, 
Kanjiydly is eaten with fish as a vegetable in Bengal, that the 
kind called Mdlbhok is used as a poultice to bums, and that 
called Bolkad is boiled and used as an ointment to the syphilitic 
eruptions of children ; he also notices the use of the ashes on 
account of their alkaline properties, and of the root as an> 
anthelmintic. MM. Cor re and Lejanne state that the fruit 
stems sliced and macerated in water all night, yield a sudorific 
drink ; and that the charcoal of the skin of the fruit is re- 
commended by Chevalier as an application to the cracks in the 
sole of the foot from which Negroes suffer. Pereira (Mat^ 
Med*t ii., p. 222) has drawn attention to the nutritive properties 
of the meal prepared from the fruit. In India the lower 
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portion of the stem of the wild plantain is a valuable resource 
in famine seasons on account of the large quantity of starch it 
contains. Starch prepared from the unripe fruit is used in 
the treatment of bowel complaints in Bengal. A specimen we 
examined consisted almost wholly of pure starch, with a trace of 
astringent extractive. In America a syrup of bananas is said 
to be singularly effective in relieving chronic bronchitiis. The 
preparation is simple, requiring only that the fruit shall be cut 
in small pieces and with an equal weight of sugar be placed in 
a close jar, which is set in cold water and slowly heated to the 
boiling point, when it is to be removed from the fire and allowed 
to cool. The dose mentioned is a teaspoonful every hour. 

Chemical compodtion , — Professor Johnston, in the Journal of 
the Agricultural Society of Scotland^ says: We find the plantain 
fruit to approach most nearly in composition and nutritive 
value to the potato, and the plantain meal to that of rice. 
Thus the fruit of the plantain gives 37 per cent., and the 
raw potato 25 per cent., of dry matter. In regard to its value 
as a food for man in our northern climates, there is no reason 
to believe that it is unfit to sustain life and health ^ and as to 
warmer or tropical climates, this conclusion is of more weight. 
The only chemical writer who had previously made personal 
observations upon this point (M. Boussingault), says: ‘‘I have 
not sufficient data to determine the nutritive value of the 
banana, but I have reason to believe that it is superior to that 
of the potato. I have given as rations to men employed at 
hard labour about 6^ pounds of half -ripe bananas and two 
ounces of salt meat.” Of these green bananas he elsewhere 
states, that 38 per cent, consisted of husk, and that the internal 
eatable part lost 56 per cent, of water by drying in the sun. 
The composition of the ash of the plantain also bears a close 
resemblance to that of the potato. Both contain much alkaline 
matter, potash and soda salts \ and in both there is nearly the 
same percentage of phosphoric acid and magnesia. The 
growing parts of the plant contain much tannic and gallic acids. 
The sound ripe fruit contains as much as 22 per cent, of sugar, 
16 per cent, being crystallizable. In the native sugar-cane the 
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proportion of cane sugar, according to Payen, is 18 per cent. 
After the plantain has become quite ripe, there is a rapid dimi- 
nution in the proportion of crystallizable sugar and an increase 
in the proportion of inverted sugar ; an over-ripe fruit contained 
only 2'84 per cent, of crystallizable and 11*84 per cent, of 
uncrystallizable sugar, being a total of 14*68 per cent, or two- 
thirds of the original quantity. 

For the following analyses of E. Indian plantains we are 
indebted to Assistant Surgeon C. L. Bose, Calcutta. The 
samples represent the most commonly used varieties : — 

Percentage of Pulp and Pericarp in Ripe Fruit, 


Variety. 

^ Pulp. 

Pericarp. 

Eantali 

70-85 

29-15 

Champa 

74-37 

25-63 

Chattim... 

86-02 

13-98 
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Non -nitro- 
genous ex- 
tractives 
|by difference 

13-657 

11-109 

6*31 

0 oT^ 
s CO 

£ 'o X 

1-35 

1-80 

1-50 

Total 

N. 

•2 

-288 

-24 

Fat. 

•058 

•135 
j -00 ' 

Total acidity 
of Fulp in 
terms of 
Normal 
NaHo. 

8*90 c. c. 

7-87 c. c. 

4*67 c. c. 

Gum. 

00 O o 

CO 

-la 

16-11 

14-15 

17-78 

g a 

oS 

7-75 

7-41 

§ ^ 

A o 
^ m 

O !>. 

00 : o 

1-H 

Alkalinity of 
Ash in terms 
of Normal 
KHO. 

7- 09 c. c. 

8- 08 c. c. 

7-34 c. c. 

Ash. 

•77 

•97 

•73 

d 

O) 

W 

67-68 

71-47 

7S-32 

Variety. 

Kantali 

Champa 

Ghattim 


ITT.— B0 + 
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Konig gives the following as the composition of the fruit 
from Brazil and Venezuela — the first analysis being by 
Corenwinder, and the other by Marcano and Miintz : — 



Brazil. 

Venezuela. 

Mean. 

Water 

72-40 

73-8 

73-10 

Albuminoids 

2-14 

1-60 

1-87 

Fat 

•96 

•30 

•63 

Nitrogen free extractive ... 

23-09 

23-00 

23-05 

Cellulose 

•38 

•20 

•29 

Ash 

103 

1*10 

1-06 


The fruit consisted of about 40 per cent, pericarp and 
60 percent, pulp. The pericarp afforded 14*7 per cent, of solid 
residue, containing 1*6 per cent, of grape sugar. The 
anhydrous fruit from Brazil contained 1*24 per cent, nitrogen 
and 83*66 per cent, carbohydrates; that from Venezuela, *97 per 
cent, nitrogen and 87’78 per cent, carbohydrates. Plantain meal 


from Venezuela had the following percentage composition : — 

Water 14*90 

Albuminoids 2*90 

Fat *50 

Nitrogen free extractive 77*90 

Cellulose 1*60 

Ash 2*20 

The nitrogen free extractive from the ripe fresh fruit and 
meal had the following composition : — 

Brazil. Venezuela. Meal. 

Cane sugar 15*90 6*90 1*52 

Grape sugar 8*50 6*40 3*30 

Starch *60 -40 66*10 


The ash of the fruit from Brazil had the following percentage 
composition: — Potassium sulphate, 3*61; Potassium chloride, 
14*34; Magnesium phosphate, 8*77; Potassium oxide, 27*12; 
Potassium carbonate, 41*66 ; Calcium carbonate, 1*17; Oxide 
of iron, *36 ; Sand, 2*06 per cent. 



^heash of the husk of the ripe fruit was found to contain 47*98 
fcarbonate of potash, 6*58 carbonate of sodium, 25*18 chloride 
bf potassium, 6*66 alkaline phosphates (with a little sulphate), 
7*50 charcoal, 7*10 lime, silica, earthy phosphates, &c. In the 
juice of the flower stem of the same plant, Comnille (<7. Pharm. 
(3) 43, 269) found 25*27 per cent, potash, 9*52 soda, 15*85 lime, 
5*0 magnesia, 0*87 alumina, with a trace of ferric oxide, 6*30 
chlorine, 0*96 sulphuric anhydride, 0*87 phosphoric anhydride^ 
0*81 silica, and 34*17 carbonic anhydride (calculated from the 
bases). 

Gommerce . — Dried plantains arc an article of commerce in 
India, aiid arc excellent when stewed with sugar or fried in 
butter. Bombay exports annually from 300 to 400 cwts; 

CANNA INDIGA, W 

Fig.- -Rheede, Ilovt. MaL xLy t. 43. Indian Shot or Bead. 
[Eufj.), Balisier (i^r.). 

Hab. — Uncertain. Common throughout India iii gardens 
tod cultivated ground. The fruit and root. 

Vernacular. — Sabba- j aya, Akalbar (H i nd . ), Sarba- j ay a 
(Beng.), Eandamani-cheddi {Tam.)y Krishna- tamara (2W.), 
Katd-bula {MaL)^ Suguudaraju-gida (Can.), Dcokeli, Kdmakshi 
(Mar.). 

History, Uses, &C. — This plant, though common every- 
where, is not truly wild in India ; how and from whence it has 
been introduced is not known ; it occurs also in Burma and 
Ceylon, and the seeds are used as prayer-beads by the Burmese. 
In the West Indies, especially in St. Kitts, a nearly allied species 
is cultivated for its starch, which is known as Tons les rnoie"^ 
or “ Fecule de Tolomancy' and is remarkable for the great size 
of its starch grains; No starch is prepared in India fironi 
C. but its fruit and root are used medicinally by the natives. 

The flowers arc sacred to Shiva and Durga, as is indicated by tho 
Hindi, Bengali, and Marathi names which are derived from tho 
Sanskrit Sarva- jay a “all conquering’’ (Shiva), and Edmakshi^ 
a name of the goddess Durga; In the Diet. Scon* Prod* of Indidf 
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tlie Sanskrit name Silarambha is wrongly attributed to thi^ 
plant, it is properly the name of the wild plantain or Kashtha 
Kadali. Rheede, describing the medicinal uses of C. indica^ 
says : — ‘‘ E f ructibus parvum tostis succus elicitur, qui auribus 
immissus dolores illarum mitigat. Ex iisdem et saccharo massa 
componitur, et umbilicali regioni applicatur contra diabetcm, 
ex calidis febribus ortam. Succus radicis Mercurii sublimati 
toxicum infringit.” Atkinson {Him. Dist. 730) states that the 
root is used as a diaphoretic and diuretic in fevers and dropsy. 
When cattle have eaten any poisonous plant, which is generally 
discovered by the swelling of the abdomen, the natives 
administer to them the root of this plant, which they break up 
in small pieces, boil in rice-water and pepper, and give them to 
drink. [Drury.) Baden-Powell [Punj. Prod. 382) states that the 
seeds are considered to be cordial and vulnerary. 

Description. — An herbaceous jdant, 2-3 feet; leaves 
large, ovate-lanceolate, stem-clasping; flowers bright scarlet or 
yellow, inner wing of the corolla trifid, segments lanceolate, 
straight; anther single, attached to the edge of the corolla; 
capsule bristly, 3-ceIled, many-seeded; seeds round, black, 
hard and shining, the size of a pea or buck-shot. 

Chemical compoHition . — The seeds reduced to powder were 
exhausted with alcohol, and the alcoholic extract mixed with 
water acidulated with sulphuric acid, and agitated with petro- 
leum ether, then with ether, and after the addition of an 
alkali, again with ether. 

The petroleum ether extract contained yellowish fatty matter, 
from which white nodules separated on standing, the taste was 
camphoraceous and somewhat pepper-like. I’he acid ether 
extract had the odour of vanilla ; it was partly soluble in water 
with acid reaction, the aqueous solution giving a bright green 
coloration with ferric salts, slightly precipitating gelatine, but 
giving no reaction with potassic cyanide. 

No alkaloidal principle was detected in the ether extract, the 
amount of which did not exceed a trace. 

The fresh roots were contused, and treated in the same 
manner as the seeds. The taste of the alcoholic extract was 
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slightly pungent with a flavour of ginger. The petroleum 
ether extract was yellow and consisted of resinous and fatty 
matters ; it was partly soluble in absolute alcohol, the solution 
giving a dirty-green precipitate with ferric chloride. The acid 
ether extract was j^artly soluble in water, and the solution gave 
a sage-green coloration with ferric chloride, precipitated 
tannin, but gave no reaction with potassic cyanide. The 
portion insoluble in water was nearly wholly soluble in 
ammonia, affording a deep yellowish-brown, solution, from 
which acids precipitated yellowish flocks. The alkaline ether 
extract contained traces of an alkaloid which failed to afford any 
sj)ccial colour reactions. 

The seeds have been stated by Dalzell and Gibson {Bombay 
Flora) to afford a beautiful but evanescent dye ; we failed to 
detect the presence of any such dye principle in either the 
seeds or roots. The roots contain mucilaginous matter and 
starch ; starch was also present in the seeds. 

IRIDE.E. 

IRIS GERMANICA, Lh}}}, 

Fig. — Bot, Mag., t. 670; Bot. Reg., t, 8J8. Orris root 
{Eng),, liacine d’lris [Fr.). 

Hab. — Central and Southern Europe, Northern India, 
and Persia. The rhizome. 

Vernacular, — Bikh-i-banafshah, Keore-ka-mul {Ind, Bazars), 
History, Uses, &C. — We have already stated (Vol. II., 
p. 296) that we consider Orris root to be the Pushkara-mula of 
Sanskrit writers, though it is not now recognised as such by 
the modern Hindus. It appears also to be the Kusht-el-bahri 
and Kusht-el-hali, sweet costus,^^ of the Arabs. The Greek 
name Iris is probably of Persian origin, and cognate with 
Aersa, and probably with Arastan, an old form of Ards tan, to 
adorn, to obey.” Among Sanskrit synonyms for Pushkara- 
mula, we find Padma-pushkara blue lotus,” Pushkarfinghrija 
‘ ‘ born of the lotus root,” Pushkarahva challenging the 



lotus,” Pushakarasgara ^^sea lotus,” and Kasmira ^^Cashmen 
rian ” : at the present time J. nepalemk is called ^^blue lotus” 
in Kumaon. The root is described as having properties similar 
to costus, and appears to have been regarded by both Hindus 
and Arabs as a kind of costus. In the Burhdn the plant is said 
to be called Irsa, because its flowers are blue, yellow and white 
like the rainbow ; it is also called in Persia SusSnri-asmdnguni, 
^ • sky-coloured lily.” The Iris is mentioned by Theophrastus 
(H. P. iv., 7 ; ix. 7), Dioscoridea (i., 1), and all the Greek 
medical writers which we have consulted. A celebrated 
ynguent, the Xpwov /nupoi/, was prepared from the root for which 
Macedonia, Elis and Corinth were famous. Yisiani {FL Dalmat, ) 
considers that the I, germanica is the Illyrian iris of the 
ancients, which is highly probable, seeing that throughout 
Dalmatia (the ancient Illyricum) that species is plentiful, and 
/. flonntina and /. pallida do not occur. According to Hooker, 
J. germanica is cultivated in Cashmere, but we have not heard 
of its being under cultivation in Persia. The Persian name of 
this drug, Bikh-i-banafshah, is applied also to the root of Viola 
Qdorata in Southern India. 

Iris root is considered by Mahometan hakfras to be deobstru- 
ent, aperient, diuretic, especially useful in removing biliqus 
obstructions. It is also used externally as an application to 
small sores and pimples, Frona the large nuniber of diseases 
in which this drug is rccomuaendcd, it would appear to be 
Regarded as a panacea. 

Description “—Eastern orris root differs from the Euro^ 
pean drug, inasmuch as the bark of the rhizome has not been 
yenaoved ; it is also smaller and of a darker colour. 

Microscopic structures — The rhizomes of different species 
of Iris hardly differ in structure. They consist of a brown 
epidermis composed of compressed and nearly empty cells, 
covering a white cortical cellular tissue containing starch ; this 
is scpa'i'3'ted by a layer of brownish compressed empty cells 
ffom the central woody yellowish tissue of the rhizome. The 
fitter is built up of large thick-walled, spherical, porous cellS;! 
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loaded with starch ; here and there between the cells may be 
seen a prism of oxalate of lime. The vascular bundles are 
numerous, in each irregular rings of spiral vessels surround a 
central bundle of jointed vessels. 

Chemical composition^ — The authors of the Tharmacographid 
say: — ‘‘When Orris root is distilled with water, a solid 
crystalline substance, called Orris Camphor y is found floating 
on the aqueous distillate. This substance, which we obtained 
from the laboratory of Messrs. Herrings & Co., of London, is 
yielded, as we learn from Mr. Umney, to the extent of 0’12 
per cent., that is to say, 3 cwt. 3 qrs. 23 lbs, of rhizome afford- 
ed of it 84 ounces. Messrs. Schimmcl & Co., of Leipzig, also 
presented us with the same substance, of which they obtain 
usually O’ 60 to 0*80 per cent. Orris camphor has the exquisite 
and persistent fragrance of the drug ; we have proved that this 
presumed stearoptene or Camj)hor of Orris root consists of 
myristic acidy C^^H®®0®, impregnated with the minute quantity 
of essential oil occurring in the drug. The oil itself would 
appear not to pre-exist in the living root, but to be formed on 
drying it. 

“By exhausting Orris root with sj)irit of wine, a soft 
brownish resin is obtained, together with a little tannic matter. 
The resin has a slightly acrid taste ; the tannin strikes a green 
colour with per salts of irou.^^ 

Commerce^ — India is supplied with Orris root from Persia 
find Cashnicrc. The average value is about 2 annas per lb. 

CROCUS SATIVUS, Linn. 

Fig, — Bentl. and Trim,y t. 274; Woodv., t, 259; RoylCyllLy 
f. 90. Saffron (Eng,), Saffran (jpi*.). 

fJab. — Greece, Asia Minor, Persia. Cultivated elsewhere. 
The stigmas with portions of the styles. 

Vernacular. — K^sar {Hind.), Keshar (Afar,, Gas?.), Jafrdn 
(Beng\ Kunguma-pu (Tam.\ Kunkuma-puvva {Tcl.)^ Kun- 
kumadahuYu, hj^esari (Caa.), Kuukuma-puvva (Afa/.). 
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PJistory, Uses, &C. — Saffron, on account of its brilliant 
yellow colour, like that of the rising sun, has been especially 
valued by mankind from the earliest ages ; in Sanskrit it bears 
the name of Kunkuma (a name also given in India to the red 
colour prepared from turmeric), and is described as Charu 
‘‘fair,’’ Vara “suitor,” Agnisikha “having a crest of fire,” 
Saurabha “ fragrant,” Mangatya “ propitious,” &c. In Persia 
the word Zard, derived from the Zend, signifies “yellow, and 
saffron,” and the sun is called ZanUru “yellow or golden- 
faced,” and Zardah-i-kamran “the fortunate yellow.” Saffron 
is the Karkom of the Hebrews, a name borrowed from the Per- 
sians, and in the Song of Solomon the beauty of the bride is 
likened to it. Amongst the Greeks k/joko? signified both saffron 
and yellow ; Eo8 or Aurora, the goddess of the morning, is clothed 
in it, and in Homer she is described as accompanying the 
Sun throughout the day. 

Yellow, and plants having that colour, have also an erotic 
signification, hence we find them playing an important part in 
marriage ceremonies and the relations between the sexes : J uno 
in the Iliad is rejjresented as preparing a bod of saffron and 
hyacinths when she wishes to tempt Jove, and Jayadeva in the 
Oita Govinda represents Ilari as inviting Radha to repose upon 
a bed made of the saffron-coloured flowers of the Asoka. The 
following lines indicate the significance which is attached to 
this colour in popular estimation in India : — 

Sanjh suni j^iyS ^ran piyari, sundar nari singar banai, 

Piar kesar, piar besar, piar har liya larkai, 

Piar chir diyo kamlapati, piar chandan de lagai, 

Piar pan ki biri lagi, piyari piri bliai, pin nahin ui. 

“ The loved one heard that her lover would come in the 
evening, and made a grand toilette : yellow saffron, a yellow 
nose-ring, and a threaded necklace of yellow flowers. She has 
donned a yellow robe, applied yellow sandalwood, and placed 
ripe yellow betel leaves in her mouth. The damsel herself has 
grown yellow waiting for a lover who has not come.’^ 

The Grecian Hetaine and also effeminate youths used to wear 
the KpoKu>Tos, or “ saffron-coloured garment,” and the Arabs 
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relate that Abu Jahl dyed his \ (isf) with saffron, afad wa& 
addicted to the enormity, termed • (ubnah). He was a 
great enemy of the Prophet’s, and is promised in the Koran a 
taste of Hell ^/oUaJl j). A similar use 

of saffron by the libidinous old witch Zatel-Dawahi is mentioned 
in the 03rd night of the Arabian N'lghts : — I 

I t^btj I JSj (3^^ ^ 4^* CJ ^ 
2 jkiJ I (.5*'***^ U f J> 

Magic properties are ascribed to saffron in Persia; Ilaji-Zein- 
el- Attar (1308) states that it is called Jadu-i-dihkan, “ peasant’s 
magic,” and that pregnant women wear a ball of it, about the 
size of a walnut, at the pit of the stomach to ensure speedy deli- 
very and expulsion of the after-birth. The saff'ron bag was not 
unknown in Europe in the ^liddle Ages, and even later. The 
Arabs believe that saffron kept in the house will drive away the 
lizard called Sam AhraSy which they greatly dread ; they also 
say of a man wlio is melancholy or a little odd (_ 5 ^ A • 

(innahu lafi sufrihi), i s., that he is in a state in which he 
requires to be rubbed with saffron. 

Zardahy or saffron water, is considered to have magical virtues 
in Persia, and we hear Indian conjurors ascribe the same virtues 
to turmeric water when they say Pihalad (ini ho gora in the 
sense of Hocus I’ocus,” &c. Saff'ron ink is used in Indiato write 
Mantras with. That auspiciousness is attributed to these plants 
on account of their colour, and not on account of any inherent 
properties, is shown by the fact that other plants furnishing 
yellow dyes are considered auspicious. In Persia Del^ddnium 
Zalil is much esteemed as a yellow dye, and is even brought to 
India for that purpose, where it bears the Sanskrit names of 
Trayamana “ preserving,” Mangalya “ auspicious,” &c. It is 
quite possible that this plant was used in ancient Iran before 
saffron, as the word trayamana occurs in old Persian with the 
meaning of “ yellow.” Dr. Aitchison speaks of D. Zalil as very 
common in Khorasan, and remarks that when in flower it gives 
a wondrous golden hue to the pastures. 
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A yellow dolour is considered most auspicious in the East* 
Vasanta, or Spring, and Krishna are represented as clothed in 
this colour j and Vasanti- coloured garments are worn at the 
panchmni in many parts of India ; at this season also 
garlands of yellow flowers are offered. This custom is alluded 
to in the Barmndsa, where the wife says : — 

Naliiii ghar kanth, Icke basant ui gliar malan, 

Main kaise pujun, sakhi, nahin gliar sajan. 

‘‘ My husband is away, and the gardener’s wife has brought 
(yellow) spring flowers. How can I make an offering, my 
dear, when my beloved is absent 

A yellow gamient, called Basanti, was worn by the Rajputs 
when about to sacrifice themselves in a desperate conflict, a 
sacrifice to their supposed ancestor Sur'ya (the sun). Yellow 
is the favourite Colour of the Buddhists, and the Sakya family 
was a branch of the great Solar race of Grautama. Senart 
considers that the Buddha is the Sun-god, and that the details 
of his life have been taken from Solar mythology. 

The use of saffron and turmeric for colouring and flavouring 
food is universal throughout India, and saffron is still used for 
this purpose in Germany, Switzerland, and in Cornwall, cakes 
made on festive occasions being coloured with it. There is a 
curious story about saffron-coloured rice in the Persian Burhdn, 
where it is called Birinj-i-sham£ah, ‘‘candle rice.” The 
author relates that in former times there was a cook at Shiraz, 
who was in the habit of sitting by the roadside every evening 
and preparing a dish with yellow rice, before which he lighted 
two lamps, or sometimes two torches, and cried out — “Como 
to the rice of the candle,” and repeated the following ccruplot : — 

“ The lights which burnt in the heart of Bushdk were 
kindled by the passing of the light of the rice of the candle.” 

Who was Bush^k, or Bashdk ? We cannot help thinking 
that he must have been some sturdy fire-worshippef testifying, 
as far as he dared, in the presence of a Mahomedan population, 
to his ancient faith. As the story was an old oiio when the 
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Burhdn was written, it shows at any rate that the use of safEron- 
coloured rice in Persia is of great antiquity. The earliest 
European travellers in India called turmeric Crocus indicus^ 
“ Indian saffron,” and evidently regarded it as a substitute 
for that article. In those days saffron was of much more 
importance in Europe than it is now, and the punishment ft>r 
adulterating it was death. 

Saffron was much employed by the Romans for seasoning 
food, and to make an essence with wine and water which was 
used as a perfume 21, 0, 17 ; Lucretius, ii., 416; Ovid 

A. 104, &c.). The name Zdfarau occurs in the Sihah of El 
Jowhari who wrote in the 10th century, and from Arabian 
writers (Istakhri, Edrisi) we learn that it was cultivated at this 
time in Persia at Darband and Ispahan. It is not improbable 
that the plant was carried from that country to China, as, 
according to the Chinese, it was introduced by Mahometans. 
Chinese writers have recorded that under the Yuen dynasty 
(A. D. 1280 — 1368) it became the custom to mix Sa-fa-lang 
(Z^faranj with food {BretscJmelder, Chinese Botanical Works, 
Foochow, 1870). Saffron appears to have been cultivated in 
Spain in the 10th century. The Raja Nirghanta, which was 
written about 600 years ago by a native of Cashmere, speaks 
of saffron as coming from Cashmere, and the plant is still 
cultivated there on the Karcewahs * near Pampur ; the plants 
are arranged in parterres, and flower about the end of October; 
the inhabitants of the district are then summoned to gather the 
crop ; during this time they live in the gardens which are 
guarded by police to prevent theft {Lice, Handbook of Cash^ 
mere). 

The earliest medical writers mention saffron, and describe it 
as cardiacal and aphrodisiacal, improving the complexion, in- 
creasing the brilliancy of the eyes, and promoting the delivery 
of women. They also considered it to be diuretic, astringent, 
deobstruent, and emmenagogue. Saffron, formerly as highly 

• Alluvinl flats from 100 to 200 feet high and 2 to 5 miles long, situated 
along the borders of the Cashmere Valley ; they arc separated from each 
other by deep ravines, and have the appearance of flat-topped hills. 



458 


iniBEM. 


esteemed in Europe as in the East, is still considered by some 
European physicians to have emmenagogue properties, but is 
generally regarded as a colouring and fiavoaring agent only- 
Saffron has recently been deleted from the drag list of the 
Medical Store Depots in Bengal. For mneh interesting 
inJormation concerning the early history of saffron in Europe, we 
would refer our readers to the Pliarnmcographia of Fliickiger 
and Hanbury. 

Description. — Saffron conrists of a small portion of the 
style and three long tubular stigmas of a rich orange colour; 
the upper extremity of each stigma spreads out to form a fiat 
lamina with a dentate border. The stigmas simply dried 
and thrown together looselj^ form the ordinary hay saffron of 
commerce. Persian saffron is, with the aid of some sticky 
material, pressed together so as to form a thin round fiat cake ; 
it is known in Bombay as Kesar-kUroti (bread saffron). 

Chemical composition , — Fliickiger and Hanbury have the fol- 
lowing summary : — *^The splendid colouring matter of saffron 
has long been known as Polychroit ; but in 1851, Quadrat, 
who instituted some fresh researches on the drug, gave it the 
name of Croain^ which was also adopted in 1858 by Bochleder. 
The experiments of Weiss in 1807 have shown— 

\st — That this substance (Polychroit, Crocin of Rochleder) 
is a peculiar glucoside, which, by the action of acids, splits into 
sugar, volatile oil, and a new colouring matter. 

2nd — That saffron contains only a minute quantity of ready- 
formed essential oil and sugar. 

— That this free essential oil is probably identical with 
that which is produced in the decomposition of polychroit. 

Wi — That polychroit, as hitherto prepared, has always 
contained a certain proportion of the new colouring matter 
produced by decomposition.^^ 

For the natural glucoside, Weiss retains the name of 
polychroit, while the new colouring matter which results from 
its decomposition by an acid he terms crocin. It agrees with 
the crocetin of Rochleder. 
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Polycliroit was prepared by Weiss in the following manner : — 

Saffron was treated with ether, by which fat, wax, and essen- 
tial oil were removed, and it was then exhausted with water. 
From the aqueous solution, gummy matters and some inorganic 
salts were precipitated by strong alcohol. After the separation 
of these substances, polyehroit was precipitated by addition of 
ether. Thus obtained, it is an orange-red, viscid, deliquescent 
substance, which, dried over sulphuric acid, becomes brittle and 
of a fine ruby colour. It has a sweetish taste, but is devoid of 
odour, readily soluble in spirit of wine or water, and sparingly 
in absolute alcohol. By dilute acids, it is decomposed into 
crocin, sugar, and an aromatic volatile oil having the smell of 
saffron, Weiss gives the following formula for this decom- 
position : — 

Polyehroit. Crocin. Essential oil. Sugar. 

Crocin is a red powder, insoluble in ether, easily soluble in 
alcohol, and precipitable from this solution on addition of ether. 
It is only slightly soluble in water, but freely in an alkaline 
solution, from which an acid precipitates it in purple-red flocks. 
Strong sulphuric and nitric acids occasion the same colours as 
with polyehroit, the former producing deep-blue, changing to 
violet and brown, and the latter green, yellow, and finally 
brown. It is remarkable that hydrocarbons of the benzol class 
do not dissolve the colouring matter of saffron. 

The oil obtained by decomposing crocin is heavier than 
water ; it boils at about 209°C., and is easily altered, even by 
water. It is probably identical with the volatile oil obtainable 
to the extent of one per cent, from the drug itself, and to 
which its odour is due. 

‘‘Saffron contains sugar (glucose?) besides that obtained by 
the decomposition of polyehroit. It leaves after incineration 
5 to 6 per cent, of ash/' {Pharmacographia^ p, 604.) 

The investigation of the characteristic constituents of saffron, 
which had previously occupied the attention of several chemists, 
has been taken up by Herr Kayser {Berichte, xvii., 2228). By 
distilling saffron suspended in water in a current of carbonic 



460 

anhydride^ shaking the distillate with ether, and evaporating 
the ether in a current of carbonic anhydride, the essential oil 
was obtained as a very mobile, scarcely j^ellowish coloured 
liquid, having an extremely intense odour of safEron, readily 
becoming thick and brown by absorption of oxygen from the 
atmosphere, and giving upon analysis figures corresponding 
with the formula Crocin was obtained by treating 

an aqueous extract, made without heat from saffron previously 
exhausted with ether, with purified animal charcoal, which 
removed all the colouring matter ; then filtering, washing and 
drying the charcoal, boiling it with 90 per cent, alcohol and 
filtering. Upon removal of the alcohol the crocin was left 
as a brittle yellow-brown mass, yielding a pure yellow powder, 
freely soluble in water and dilute alcohol, less soluble in absolute 
alcohol, and giving up only traces to ether. With con- 
centrated sulphuric acid it gave a deep blue solution, passing 
to violet, cherry red, and finally to brown ; with nitric acid a 
deep blue, passing almost immediately to brown ; with hydro- 
chloric acid it underwent no change of colour. Acetate of lead 
produced no precipitate in a solution of crocin in the cold, but 
on warming the solution, decomposition at once took place, and 
the liquid then reduced Fehling’s solution. As previous 
workers used lead acetate in the separation of crocin, Herr 
Kayser supposes that their product always contained crocetin. 
He attributes to pure crocin the formula and to 

crocetin the decomposition being represented by 

the following equation: — 

2 C^^H7oO®o+ 7 H20=C^'‘H+®0^+ 9 C^H'^0®. 

An ethereal extract of the residual saffron yielded a crystalline 
bitter substance, freely soluble in water and alcohol, less easily 
in chloroform and ether, and melting at 75®. This has been 
named “ picrocrocin,’* and is represented by the formula 
It presents the interesting character that when 
warmed in aqueous solution with load acetate, lime or baryta 
water or acid, it splits up into sugar and an essential oil, 
which has a strong odour of saffron and the composition of a 
terpene. 
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The following is the mean of two proximate analyses of 
saffron by G. Laube and Aldendroff, quoted by Kdnig : — 

Water 16*07 per cent. 

Albuminoids 11*74 

Fluid oil *60 

Fat 3*22 „ 

Sugar 15*33 

Non-nitrogenous extractive 44’67 „ 

Cellulose 4*37 ,, 

Ash 4*37 „ 

The anhydrous saffron contained nitrogen 2*24 per cent, 

and oil and fat 4*55 per cent. 

Commerce. — Saffron is imported into Bombay from France, 
and occasionally from China. In 1882-83, the imports were 
226 cwts., valued at Rs. 4,25,124 ; in 1886-87, 268 cwts., valued 
at Rs. 5,50,383. Most of it is adulterated ; a sample examined 
by Lyon (1875) gave water 9*48, organic matter 56;93, mine- 
ral matter (chiefly carb. of lime) 33*59. This adulteration is 
easily detected by placing a pinch of the saffron in water, 
when the viscid substance used to make the lime adhere to it 
dissolves, and the lime falls to the bottom of the glass. Similar 
adulteration with other heavy powders has been recorded, 
and vegetable substances, as florets of marigold and safflower, 
fragments of petals, and fibres of grass and rush, have been 
found. Pure saffron costs in India Rs. 20 to 22 per lb. Cash- 
mere saffron is exported to the Punjab, where it is much used 
as a dye, to the value of Rs. 20,000 yearly. 


Pardanthus chinensis, Bot. Mag. 171, Syn. Ixia 
ehinensis, Linn,, is the Balamcanda ScJmlarmani of Rheede 
(HoH. MaL, xi,, 37), and is a common garden plant in India, 
having flowers spotted like a leopard's skin. In Cochin-China, 
China, and the Boons of the Himalayas it grows wild. 
Loureiro states that* the roots are used medicinally in Cochin- 
China, and that they have aperient and resolvent properties and 
purify the blood of gross humors, being specially useful in 
Cynanche. According to Rheede, it is used as an alexipharmic 
in Malabar, being given to those who have been bitten by the 
cobra, and to cattle who have fed upon poisonous plants. 

111.^58 t 
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CURCULIGO ORCHIOIDE, Oartn. 

Fig. — Wight Ic.^ t. 2043; Boxb. Cor. PI. i., t. 13; Pot. 
Mag.f 1 1076 ; Bheede, Sort. Mai. xiL, t. 69. 

Jlab* — ^Hotter regions of India and Ceylon, The root. 

Vernacular. — Mdsali, Mdsali-kand [Sind.^Mar.^ 6r?(s.),Nella- 
tddi {Tel.\ Nela-pana-kelangu (Ma/.), Nila-panai-kizhangu 
{Tam.\ Tdla-muli {Beng.), Nela-tali-gadde {Can.), Hin-bin-tal 
(Cingh.). 

History, Uses, &C,— Both Hindu and Mahometan 
medical writers speak of a white and black Mdsali, which, from 
their descriptions, appear to have been different varieties of the 
same plant. In the Mdja Nirghanta it is stated — iprfl ^ 

Titw\ w %Tr ^ ; the plant is 

described as Hemapushpi, ^‘having golden flowers,’^ and is 
considered to be alterative, tonic, restorative, and useful in piles, 
debility and impotence. It enters into the composition of several 
medicines intended to act as aphrodisiacs and restoratives. At 
the present time we meet with a white and black Mdsali in the 
bazars, but derived from two entirely different plants, viz., the 
white from an Asparagus, and the black from a Curculigo. We 
have been favoured with living specimens of the latter plant 
collected by Mr. B. B. Nend of Poona at Sitabaldi, and find 
that when cut and dried it exactly agrees with the bazar article 
which we have received from most parts of India. From 
Madras we have received a very small Curculigo root, from 
C. brevifoUa, not more than an inch in length, whereas the root 
of the plant in general use is not less than 6 inches in length, 
and from 4 to | inch in diameter. Butt states that Satavari, 
the root of Asparagus recemosus, is sometimes sold by the 
druggists as white Mdsali ; in Bombay the white Mdsali of the 
bazar is the root of Asparagus adscendens. 

Native medical works give the following instructions for the 
collection of Mdsali : — Two-year old plants are to be selected^ 



and the roots having been wash«i and cleared (rf rootlet»f are to 
be sliced with a wooden knife, threaded upon a string, and dried 
in the shade ; when dry they may be powdered. The dose ia 
180 grains, to be beaten up with an equal quantity of su^ar in 
a small glass of water or milk until it forms a thick mucilages 
Treatment to be continued for forty days, abstinence from 
mental and physical exercise being enjoined. Mdsali is 
prescribed for asthma, piles, jaundice, diarrhoea, colic, and 
gonorrhoea ; it is considered to be demulcent, diuretic, tonic, and 
aphrodisiac, and is often combined with aromatics and bitters. 
Hakim Sharafeddln in his Mujarahdt has the following humorous 
anecdote in illustration of its restorative effects : — 

^ u 

L I 0 ^ lac^ \^jc j ^ 

(3^ J O j I jjj *^***^^ 

I j j ? (3 y j ^ J ^ ^ 

j Ij CUjj Ifl/o LH 

^ j 0 C j c^-O Vi^i I 8 j 

Ovfi5^ j I j j tX) 

‘Vi vA»x5 j ^ iS 

The story at once suggests to the reader that in such cases 
jjj is probably as good a tonic as Miisalf. 

Description. — Musali occurs as short transverse sections 
of the root, half an inch or less in diameter, covered externally 
by a dark-brown bark ; the substance of the root is opaque and 
greyish-brown ; portions of the characteristic, wrinkled, vermi- 
cular rootlets may usually be found attached to some of the 
pieces. The taste is mucilaginous and slightly bitter. 

Microscojric driicture . — The fresh root of 0. orchioides when 
cut across presents a firm milk-white, opaque surface, marked 
with numerous minute punctures. Thin sections show that it 
consists of a cortical and central portion, both composed mainly 
of a delicate parenchymatous tissue loaded with small starch 
granules, here and there a large cell contains a bundle of needle- 
shaped crystals. The large open passages which can be seen 



with tlie naked eye are almost entirely oonfin^ to the eortical 
portion ; they are lined by the walls of the neighbouring cells* 
In the central column are numerous bundles of spiral vessele 
which are mostly situated near its junction with the cortical 
portion. Many of the starch granules are muUer-shaped. 

Chemical composition . — A proximate analysis of the powdered 
roots was made with the following results : — 


Ether ext. (fat, &c.) 

1-28 

Alcoholic ext. (resin, tannin) 

4*14 

Water ext. (mucilage) 

19-92 

Starch, &c., by difference 

43-48 

Crude fibre 

14-18 

Ash 

8-60 

Moifttiire 

8-40 

100-00 


The resin was soluble in spirit and alkaline solutions, and 
gave a fine red colour with strong sulphuric acid. The tannin 
gave a green colour with ferric salts, and when determined 
separately amounted to 4'] 5 per cent, of the root. Oxalate of 
calcium was present. 

CRINUM ASIATICUM, var. 
TOXICARIUM, Herbert. 

Fig. — Bot. Mag., tt. 1073, 2908, 2239; Wight Ic., t. 2021 ; 
Rheede, Ilort. Mai. xi., t. 38; Bentl. and. Trim., t. 275. 

Hab — Concan. Cultivated throughout India. The bulb 
and leaves. 

Vernacular, — Chindar, Kanwal, Sukhdarshan [Hind.), N4ga- 
davana (ifar.), Nagdaraani (Guz,)j Nagdaun Kesar- 

chettu, Visha-manjili (7h/.), Visha-manjil {Tam,). 

History I Uses, &C. — This plant is not mentioned by 
Sanskrit writers on Materia Medica, but the juice of the leaves 
after they have been slightly roasted is a popular remedy in 
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Hindustan for earache* The name Sukhdarshan^ ^^Vpleasant to 
the sight/* is loosely applied to several species of' Griniuzi in 
most parts of Northern India. In the Concan the leaves smeared 
with mustard oil or Mutel* are warmed and bound round inflam- 
ed joints. Rheede says Ex planta concisa et tosta bini sunt 
noduli, qui utrinque maxillae appositi, spasmum curant cynicum/* 
Ainslie states that the natives of Southern India bruise the 
leaves and mix them with a little castor oil, so forming an ap- 
plication which they think useful for repelling whitlows and 
other inflammations that come at the ends of the toes and 
fingers ; also that the juice of the leaves is employed for earache 
in Upper India. Rumphius, who calls it Radix toxiearia, speaks 
highly of its virtues in curing the disease occasioned by the 
poisoned arrows of the Macassers in their wars ; the root chewed 
is emetic, provided a little of the jufee is swallowed. Crimim 
amaticum is the Man-sy-lan of the Cochin- Chinese, and its 
virtues are lauded by Loureiro. {Ainsliey Mat. Ind., Vol. 11., 
p. 464.) Sir W. O’Shaughnessy remarks {BergaJ Disj)., p. 656) 
that this is the only indigenous and abundant emetic plant, of 
which he has experience, which acts without producing griping, 
purging, or other unpleasant symptoms. In the Thavmacopma 
of India, the root has been made official as an emetic, nauseant, 
and diaphoretic ; directions for making a juice and syrup are 
given : the former to bo given in doses of 2 to 4 fluid drachms 
every 20 minutes until emesis is produced, the latter in doses 
of 2 fluid drachms as a nauseant and emetic for children. 

Description. — Caulescent or stemless; leaves linear- 
lanceolate, very smooth ; margins entire, striated beneath, 3 to 4 
feet long and 5 to 7 inches broad; scapes axillary, shorter than 
the leaves, a little compressed ; flowers numerous, 1 2 to 50 in 
an umbel, white, almost inodorous ; berries roundish, the size 
of a pigeon^s egg. [Bomb, Flora, Pt. I., p. 257.) The root is 
bulbous, white, with a terminal stoloniferous fusiform portion 
issuing from the crown of the bulb ; it varies greatly in size; 
odour narcotic and disagreeable. 

* The oil obtained from fresh rasped cocoanuts. 

III.— 59 
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Microscopic structure, — ^The central portion of the bulb (stolo- 
niferous fusiform portion) consists of a parenchyma made up 
of polyhedral cells containing a little granular matter and some 
needle-shaped crystals ; it is traversed by numerous bundles of 
jointed and spiral vessels ; surrounding the central portion is a 
solid cortical layer less vascular than the central column ; from 
both of these spring the subterraneous white bases of the leaves 
which form the upper part of the bulb. 

Crinum zeylanicum, Linn,, Wight Ic,, 2019—20; 
BJieede, HorL Mai. xi,, t. 39; Bot. Mag., 1171, 2217, 2292, and 
2466, is a very variable plant, plentiful in most parts of India. 
It is the Tulipa jamnica of Rumphius. Rheede states that the 
crushed and toasted bulb is applied to piles and abscesses to 
cause suppuration, and that if given to dogs it causes their teeth 
to fall out. According to Loureiro, it has the properties of squills. 
In the Concan a slice of the bulb is used for blistering cattle, and 
the roasted bulb is used as a rubefacient in rheumatism. The 
plant is called Sukhdarshan in Bengal and Hindustan, and 
Gadanikand or Gadambhikanda in Marathi. It has not been 
identified with any of the plants mentioned by Sanskrit writers. 
Its properties are similar to those of (7. asiaticnni. 

Description. — Root a spherical, tunicated bulb ; leaves 
numerous, radical, lanceolate, waved, smooth, tapering slowly 
from within a few inches of the base to rather a broad and 
obtuse point ; margins scabrous with minute cartilaginous teeth, 
length 1 to 3 feet ; scapes from the axils of the decayed leaves, 
somewhat compressed, 1 to 2 feet long ; umbels with about 10 
flowers ; spathes two, of an ovate conic form, with many soft 
filaments among the flowers ; flowers sessile, large, tube green, 
border very pale rose, almost white, faintly fragrant ; corol 
tube decimate, cylindric, obscurely S-sided, about 4 inches long ; 
border campanulate, horizontal, segments lanceolar, with rather 
soft subulate points ; length 3 to 4 inches ; filaments six, inserted 
in the mouth of the tube, declinate ; apices sharp and always 
erect; anthers falcate, incumbent and tremulous, pale yellowish- 
grey ; germ inferior, oblong, 3-celled with several ovula in each, 
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attached in two vertical rows to the two lobes of the thick fleshy 
receptacles ; style filiform, declinato, projecting beyond the 
stamina ; stigma small, 3-toothed ; pericarpium a soft somewhat 
fleshy perishable envelope which covers one, two, or three large 
fleshy bulbiform seeds. 


LILIACE^. 

ALOE PERRYI, Baker, 

Fig.- Bot. Mag., 6596. Socotrine Aloe {Eng.). 

Hab. — Socotra. 

ALOE ABYSSINICA, Lam. 

Fig. — Baker in Linn. Journal, xviii., 174. Jaferabad Aloe 
(Eng.). 

Hab. — Africa, Coasts of India. 

ALOE VERA, Linn. 

Fig. — Flora Qrceca., t. 341, cop. in Steph. 8f Ch., t. 109, and 
Woodville, vol. v. ; Nees, t. 50. Common or Barbadoes Aloe, 
{Eng.). 

Hab. — Africa, Arabia, India. The dried juice. 

Vernacular. — Ghikunvir, Kumari (Hind.), Ghirta-kunvar, 
Komari (Beng.), Kora-kdnda, Koraphad (Mar,), Kumara^ 
Kuvdra (Gruz.), Shottu-katrazhai, Kumari (Tam.), Kalabanda 
(Tel), K4truvazha {Mai), Lola-sara {Can.). 

The drug Aloes. — Uva, Yalva (Hind.), Moshabbar (Beng.), 
Eilya, Kala-bol (Mar.), Kariya-polam, Irakta-polam (Tam ), 
Musham-baram (Tel), Chenna-ndyakam (Mai), Elio (Gas.), 
Musambra (Can.). 

History, Uses, &C. — The common Aloe (Grihakanya), 
if not a native of India, must have run wild in the country from 
a very remote period, as the Sanskrit synonyms do not in any 
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way indicate a foreign origin. By the names Ghrita-kumari, 
Kum^ri, Mata, Kanyaka, Taruni, Sivari, the plant is compared 
to a beautiful girl or to the virgin Durga, Many synonyms 
are descriptive, such as Dirgha-pattrika ‘‘ long-leaved,’’ Sthale- 
ruha growing in dry ground,” Mridu soft,” Bahu-pattra 
having numerous leaves,” Kantaka-pattra having prickly 
leaves,” Vipula-srava '‘juicy,” Mandala “scimitar-like,” Ati- 
picchila “ very slimy,” &c. The juice is considered to be cathar- 
tic, cold, and useful for removing disease of the spleen, swellings, 
phlegm, carbuncles, and blood and skin diseases. The Hindus 
appear not to have been acquainted with the drug until it was 
introduced into India by the Arabs ; when this took place it is 
very difficult to decide, but it must have been at a very remote 
period if we are to believe Dioscorides, who says " the Aloe 
grows plentifully in India, whence also the juice is brought to 
us, also in Arabia and Asia (minor), and in certain maritime 
districts and islands, as Andros.” On the other hand, Sanskrit 
writers do not mention the drug ; possibly the orthodox Hindu 
physicians of those days may have regarded it as an impure com- 
pound prepared by foreigners. Eliva or Alim, the Hindi name 
for aloes, appears to be cognate to the Greek Aloes appears 

to have been first manufactured by Arabs or Abyssinians, 
through whom the Greeks obtained a knowledge of it. Hippo- 
crates and Theophrastus do not mention it, but Dioscorides and 
Pliny were evidently well acquainted with the drug and its 
uses, and also with the plant, which it appears had been intro- 
duced into the Cyclades. Abu Hanifeh in the 9th century 
describes aloes (Sabir) and the plant from which it is obtained 
as having a yellow flower and very thick leaves which are crushed 
and thrown into the presses, and trodden with the feet until 
their juice flows, when it is left until it thickens, and is then 
put into leathern bags and exposed to the sun until it dries- 
This method of preparation fully accounts for the inferiority 
of Arabian aloes* All the Arabian and Persian writers agree in 
stating that the best aloes is prepared in Socotra, and many relate 
that Alexander, on the recommendation of Aristotle, took 
possession of the island on that account and settled a colony of 
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Greeks there to cultivate the plant more carefully, Schweinf urth 
has observed an apparently Semitic type amongst the hill tribes 
of the island, which he thinks may be traced to a Greek source ; 
characterised by small head, with long nose and thick lips, 
straight hair, and lean limbs. In some hieroglyphics on the 
Kadhab plain he has also traced combinations of Greek charac- 
ters. The Socotrian women are reputed to be sorceresses of the 
most dangerous kind, who by the aid of a magic cup steal away 
the liver and lights of those against whom they bear malice ; 
a horrid suggestion to account for the excellence of their aloes. 
This story seems to support the derivation of the names Socotra 
and Socotrine suggested by Mr. Mowat in ^ Alphita^ p. 67. He 
connects them with the G reek cruicaro? z=Lat. fieatus = It. fegato. 
This word ^originally seems to have denoted the liver of a 
goose fattened on figs, * and the word socotrinum or succotrinum 
applied to aloes would therefore be the equivalent of epaticum, 
(Cf. Trans, 111. Soc. Edinburgh, xxxi., p. 444.) Burton says: 

The aloe^ according to Burckhardt, is planted in grave- 
yards as a lesson of patience : it is also slung, like the dried 
crocodile, over house-doors to prevent evil spirits entering : 

‘ thus hung without earth and water, ^ says Lane {Mod. Egypt, 
Chapt, XI,), 'it will live for several years and even blossom. 
Hence (?) it is called 8ahr, which signifies patience.^ But 
Sihr as well as Sahr (a root) means ' long-sufferance.^ I hold 
the practice to be one of the many Inner African superstitions. 
The wild Gallas to the present day plant aloes on graves, and 
suppose that when the plant sprouts the deceased has been ad- 
mitted to the gardens of Wak, the Creator.” (Arab. Nights^ i., 
138.) Mahometan physicians describe aloes as aperient, de- 
obstruent, depurative, anthelmintic and tonic ; as a coUyrium 
they consider that it strengthens the sight and removes styes 
of the lids ; it is often applied for the dispersion of swellings 
and the promotion of granulations. They direct it to be puri- 
fied in the following manner : — Take Socotrine Aloes 1 lb., 
powder and sift, then take wormwood, Jatamdsi, Chiretta, 
Cinnamon, Cassia, wood of the Balsam tree, Herba Schoenanthi, 
Asarum, Mastich, of each 3 dirhems, boil in 2 lbs. of water 



down to one pound and striam# Put the aloes into a mortari 
rub it down with part of tbe above decoction and strain, repeat 
tbe process with the remainder of the decoction and any aloes 
remaining on the strainer, let the strained liquors subside, draw 
ofP the supernatant fluid, mix the aloes with 3 dirhems of 
saffron and preserve for use. In Anthony Colin’s translation 
of Clusius, the following notice of aloes by Garcia d’Orta 
occurs : — Les Indiens s’en servent en leurs collyres et aux 
medicamens purgatifs comme aussi ^s playes, lesquelles ils 
veulent remplir de chair pour lequel usage ils ont le plus 
souvent dedans leur boutiques un medicament compost de 
myrrhe ^t aloes apell^ par eux Mocebar (mussabar). J’ai vue 
un medecin du grand Sultan Badur Roy de Cambaya lequel 
usoit de rherbe d’aloes pour medicament familier en ceste fa 9 on. 
II faisoit cuire avec du sel les fueilles de Therbe coupp&s, de 
telle decoction il en faisoit prendre huict onces lesquelles faiso- 
yent vuider le ventre fort benignement et sans aucune extorsion 
quatre ou cinq fois. En ceste ville de Goa ils donnent en 
breuvage a ceux qui ont des ulceres aux reins ou en la vescie 
de I’aloe bien pulverisd et mesle avec du laict qui a si heureux 
succes et profit que les malades en sont incontinent gueris. Ils 
s’en servent aux Indes pour faire meurir les flegmons.” In 
the same work there is a prescription for the use of fresh aloe 
leaves by Christophe de la Coste. Take of aloe leaves sliced 
3 ozs., salt 3 drms., heat to boiling over a gentle fire, strain 
and add 1 oz. of sugar. Let the liquid cool, and take it cold 
early in the morning. The patient should be directed to keep 
moving about to promote the action of the medicine, and four 
hours after taking it some chicken broth may be given. The 
leaves and flower stalks of the aloe are pickled by Banians 
of Gnzerat after having been soaked in salt and water, and 
it is a general practice among Hindus to give a little of 
the juice of the plant with honey in a golden spoon to 
new-born children; it is supposed to hasten the expulsion of the 
meconium. The dose must be administered by the father of 
the child, or by the nearest male relative in the absence of 
the father. 
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Prof. Bayley Balfour, who visited Socotra on a botanical 
expedition in 1880, has given the following account of the 
manner in which aloes is prepared : — The gum is known as 
td^ef by the natives. The collector scrapes a slight hollow oh 
the surface of the ground in the vicinity of an aloe plant, into 
which he depresses the centre of a small portion of goat-skin 
spread over the ground. The leaves of the aloe are cut and 
laid in a circle on the skin, with the cut ends projecting over 
the central hollow. Two or three layers are arranged. The 
juice, which is of a pale amber colour, with a slight mawkish 
odour and taste, trickles from the leaves upon the goat-skin. 
After about three hours the leaves are exhausted ; the skin con- 
taining the juice is then removed from beneath them, and the 
juice is transferred to a bag made of skin. Only the older 
leaves are used. The juice thus collected is of a thin watery 
character, and is known as tdf/ef rhihOy or watery aloes. In 
this condition it is exported to Muscat and Arabia, and sells 
for three dollars the skin of 30 lbs. By koe|)ing, however, the 
aloes changes in character. After a month the juice, by loss 
of water, becomes denser and more viscid ; it is then known 
as tdj/ef geshfeshahy and is more valuble, a skin of 30 lbs. fetching 
five dollars ; whilst in about fifteen days more — that is, about 
six weeks after collection — it gets into a tolerably hard solid 
mass, and is then tdgef kasaJml, and is worth seven dollars a 
skin of 30 lbs. In this last condition it is commonly exported. 
{Trans. Rl. Soc. of JEdinhurgh, xxxi., Introductory Chapter^ 
p. xxxviii.). 

Description. — Socotrine aloes is imported into Bombay 
nd Zanzibar and the Red Sea ports. It is packed in skins, the 
packages varying much in size and shape, and often containing 
a large proportion of rubbish, such as pieces of hide, stones, 
&c. In Bombay the skins are opened, and the aloes repacked 
in boxes for exportation to Europe. The best Socotrine aloes 
is of a golden-brown colour, hard externally, soft internally : 
the odour is aromatic and peculiar; when powdered or in 
thin fragments it is orange-brown, sometimes it is almost 
fluid. 
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J aferabad Aloes is made at Jaferabad, a town on the coast of 
Kathiawar, belonging to the Hubshis of Jinjira, a family of 
African origin. The drug in mass is black ; it has a glassy 
fracture ; thin pieces are yellowish-brown and translucent ; the 
powder is of a dull yellow ; the odour powerfully aloetic, with 
an aroma like Socotrine aloes ; when brought in contact with 
nitric acid it does not turn red. Its reaction is then the same 
as Socaloin. Jaferabad Aloes is generally in the form of flat 
circular cakes. From Zanzibar an aloe is imported which very 
closely resembles J aferabad ; it gives the same reaction with 
nitric acid. 

Yatnani or Moka Aloes, also called Aden Aloes, is 
imported from Arabia, and is tiie kind most in use among the 
natives of India. It varies much in quality. It is of a black 
colour in mass, and somewhat porous, but thin fragments are 
translucent and yellowish-brown; the odour is powerfully 
aloetic, without the aroma of Socotrine or Jaferabad Aloes; 
medicinally it appears to be sufficiently active. With nitric 
acid it gives a deep red colour, like Barbadoes ; the solution in 
sulphuric acid is not aflPected by nitric acid fumes. 

Mysore aloes is made in Mysore from a plant which is pro- 
bably onl}^ a variety of A. vera. It is called Musambra in 
Southern India, and is used in the arts in preparing a false 
gilding for decorations. 

Chemical composition , — All kinds of aloes have an odour of 
the same character and a bitter disagreeable taste. The odour, 
which is often not unpleasant, especially in Socotrine Aloes, is 
due to a volatile oil, which the drug contains only in minute 
proportion. The oil is a mobile pale yellow liquid, of sp. gr. 
0*863, with a boiling point of 266° to 271°C. 

Pure aloes dissolves easily in spirit of wine with the excep- 
tion of a few flocculi ; it is insoluble in chloroform and bisul- 
phide of carbon, as well as in petroleum ether. The specific 
gravity of fine transparent fragments of aloes, dried at 1 00°0., 
and weighed in the last-named fluid at 16°C., has been found to 
be 1*364, showing that aloes is much more ponderous than most 
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of the resins, which seldom have a higher specific gravity than 
I'OO to 1*10. In water, aloes dissolves completely only when 
heated. On cooling the aqueous solution, whether concentrated 
or dilute, becomes turbid by the separations of resinous drops, 
which unite into a brown mass, the so-called resin of aloes. The 
clear solution, after separation of this substance, has a slightly 
acid reaction ; it is coloured dark-brown by alkalies, black by 
ferric chloride, and is precipitated yellowish-grey by neutral 
lead acetate. Cold water dissolves about half ifs weight of 
aloes, forming an acid liquid which exhibits similar reactions. 
The solution of aloes in potash or ammonia is precipitated by 
acids, but not by water. {P harmacograplday p. 686.) 

The most interesting constituents of aloes are the substances 
known as Aloin, The Aloin of Jafarabad Aloes has been 
examined by AV. A. Shcnstone. About 1^ lb. of the powdered 
aloes was treated with enough proof-spirit to make a thin paste, 
and after standing for a few hours was enveloped in folds of 
stout calico and subip.ittcd to powerful pressure, by which means 
about 28 per cent, of crude Aloin was obtained. This was 
purified by twice crystalliiiing from water, then by crystallizing 
several times from dilute spirit, and finally by crystallizing 
twice or thrice from rectified spirit. Portions of the crops of 
crystals thus obtained were burnt with the following results : — 

I. '1104 gram of aloin which had been once ciystallized 
from rectified spirit and dried in vacuo over sulphuric acid gave 
‘2438 gram of and 'OoGl gram of II '-^0. 

II. *1380 gram of aloin which had been twice crystallized 
from rectified spirit and dried in vacuo over sulphuric acid gave 
*3042 gram of CO - and *0696 gram of H-0. Corresponding to 

Carbon. Ilydrogen. Oxygen. 


I 60*22 5*64 34*14 

II 60*11 6*60 34*29 


The aloin therefore was evidently in a pure state. 1'2375 
gram of pure air-dried aloin dried over sulphuric acid in a 
vacuum lost *1987 gram of water, corresponding to 16*0 per 
cent. 

1II.-.60 
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When bromine water was added in excess to an aqueous 
solution of the aloin, a copious yellow precipitate fell. This was 
collected after having been in contact with excess of bromine 
water for an hour, washed, dried, and crystallized three times 
from spirit. The brominated aloin was in beautiful yellow 
crystals, which were rather soluble in cold alcohol, and were 
somewhat more stable than the aloin itself. It retained only a 
trace of water when dried in a vacuum over sulphuric acid, 
which was^iven ofE on heating to 100^ C. to 110° C. *2526 
gram of the perfectly dry substance gave *2539 gram of silver 
bromide, corresponding to 42*75 per cent, of bromine. 

In 1875, Dr. Tilden proposed, as the result of the consider- 
ation of a number of analyses of aloins and their derivatives 
made by himself and others, that the aloins obtained from Bar- 
badoes and Zanzibar aloes might be considered isomeric bodies, 
with the empirical formula which also agrees closely 

with his analysis of nataloin. This formula requires 59*62 
per cent, of carbon and 5*59 per cent, of hydrogen. Its 
tribromo-derivative requires 42*93 per cent, of bromine. 

It will be seen that of the numbers obtained in Mr. Shen- 
stone’s analysis, those for the hydrogen and bromine agree very 
closely with these, and that the proportion of carbon, though a 
little high, also agrees fairly well. 

The water of crystallization found, 16 per cent., is rather 
more than the amount which would correspond to three mole- 
cules, i.e., 14*3 per cent. The difficulty of getting air-dried aloin 
of constant composition, however, is so great that the result is 
not of much value. 

The following comparative observations with Jafarabad aloin 
and Dr. TUden’s zanaloin were made: — 

There is no distinguishable difference in the crystalline form 
of the two aloins. 

Neither of them gives any change of colour in the cpld when 
moistened with ordinary strong nitric acid ; both of them are 
reddened by fuming nitric acid. And the Jafarabad aloin> by 



prolonged treatment with nitric acid, yields chrysammicj aloe- 
tic, picric, and oxalic acids as zanaloin and barbaloin do. 

Jafarabad aloin, when treated with potassium chlorate in a 
hydrochloric acid solution, yields a chloro-body resembling 
that given by zanaloin, and when heated with acetic anhydride 
gives an acetyl con^pound sinnlar to acetyl -zanaloin. 

Both of them, when treated with strong sulphuric acid and 
potassium bichromate, give a violet coloration closely resem- 
bling that given by strychnia, but quickly fading to green. 

These results seein to leave no doubt that the aloin of 
Jafarabad aloes is identical with that frona Zanzibar aloes, 
though the colour of the former is distinctly a lighter shade of 
yellow than that of the latter. 

The main points of difference among the aloins may be tabu- 
lated thus : — 

1, Nataloin obtained from Natal aloes, yields only picric and 
oxalic acids by treatment with nitric acid. Is not reddened, 
even on heating, by that re-agent, 

2. Barbaloins yield ohryaammio, aloetic, picric, and oxalic 
acids by treatment with nitric acid. They may be divided into — 

(A) n5-barbaloiu, obtained from Barbadoes or Moka aloes. Is 
reddened in the cold by ordinary strong nitric acid. 

(B) &-barbaloin, obtained from Socotrine, Zanzibar, and 
Jafarabad aloes. Is not coloured by cold nitric acid, but 
gives an orange-red coloration when heated with it, and also 
gives a coloration in the cold with fuming nitric acid. {Shen- 
stone in Phar, Joimi., Dec., 1882.) 

Commerce , — Bombay is the centre of the Aloes trade in the 
East and imports from Arabia (and Socotra through Aden) 
yearly about 1,500 cwts. of the drug valued at about Rs. 30,000. 
Of this quantity from 300 to 400 cwts. (chiefly Socotrine) are 
re-exported to Europe, and 200 to 300 cwts. to Eastern ports, 
the remainder being consumed in India. 

Madras and Sind occasionally export small quantities of 
Indian aloes to Eastern ports. 
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The Indian varieties of the drug are manufactured in Kattia- 
war (Jafarabad) and in Mysore, and are consumed locally. It 
is impossible to form a correct estimate of the quantity pro- 
duced, but we do not think it can be very great, as the Arabian 
aloes is the drug met with in most parts of India. 


URGINEA INDICA, KvniJi, 

Fig. — Wight /<?., t, 2063. Indian Squill {Eng.). 

Hab. — India. The bulb. 

Vernacular. — Kanda, Jangli-pi 3 \aj Beng.)^ Ivol-kand^, 

•Kochinda {Mar.), Nari-vengayam (Tam.), Nakka-vulli-gadda 
(Tel)., Ivattulli (MaJ.), Adavi-irulli (Can.), Jangli-kanda 
(Guz,). 


History, Uses, &C. — This plant is not mentioned in the 
Nighaiitas, but the bulb is used in the preparation of Chandi- 
bhasma or ashes of silver” which is used medicinally by the 
Hindus. Indian Mahometan writers consider the Indian squill 
to bo identical in medicinal properties with the squill of Euro23e, 
which was used by the Greeks, who proscribed it combined with 
vinegar and honey much as we do at the present time {Biosc, 
ii., 1 62) ; they prescribe it in paralytic affections, also as an ex- 
pectorant, digestive, diuretic, and deobstruent in many diseases, 
more especially in asthma, dropsy, rheumatism, calculous 
affections, leprosy, and skin diseases ; it is also considered to be 
emmenagogue. In the West Urginea Sc ilia has been used in 


medicine from the time of Hippocrates ; in Egypt it was sacred 
to the godTyphonand atPelusium there was a temple dedicat 
to it ; it was thought to have the power of driving awa* 
spirits, and to be symbolic of perpetual generation. Tl^g^^ Arabs 
who followed the Greeks in their estimation of its i ^ • i 

value, call it Basal-el-unsal “sea onion ^ 
onion,” and the PersianSjJivrTiixierence in i 5 a 8 al-eW^r ra s 
physicians in Indii* ’ ^-^-dashti'* wild onion. European 

medicinal activity \ . ^oaRed various opinions as to o 

fresMy-dried to be no doubt that tbe young 

^ * mould appear to oe n 

/ are sufficiently active, as, they 
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used for many years at certain of the Government Medical 
Store Dep6ts for making the various preparations of the drug. 

In India the squill is always kept by native druggists in the 
entire state, this form being preferred by the hakims to the 
sliced and dried bulb. They follow the Greeks and Romans in 
their method of baking squills (cf. Biosc, loc, cit, and Scribe 
Larg. Comp. 76). 

Description. — Urginea indim is very abundant in sandy 
ground near the sea; the dirty white spike of flowers appears 
long before the leaves. I^he bulb is tunioatcd, consisting of 
fleshy coats, which enclose each other completely, generally 
about the size of a common onion ; colour white ; taste bitter 
and acrid. 

Micimcoinc Rtrneture . — Each scale or modified leaf is made 
up of polyhedral cells covered on both sides by an epidermis 
provided with stomata ; like a leaf, it has vascular bundles. 
The cells of the parenchyma are loaded with mucilage, and 
contain an enormous quantity of needle-shaped crystals and a 
few large square or oblong prisms. The presence of the former 
accounts for the itching of the hands experienced by those 
employed to slice the bulb. 

Chemical composition . — The sample dried at 100® C. was examin- 
ed by Dragendorff’s method, with the following results : — 

Petroleum ether extract ’OdG per cent. 

Ether extract *028 „ 

Absolute alcohol extract *152 „ 

Aqueous extract 77*30 „ 

Ash 6*69 

The petroleum ether extract was a greasy white residue and 
non-crystalline. The ether extract contained no alkaloidal 
principle ; under the microscope a few imperfect four-side plates 
were visible. 

The alcoholic extract from 9 grams of the anhydrous 
squills injected into a cat^s stomach caused vomiting in 20 
minutes, and the passage of a solid stool about an hour after 
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the injection ; no blood in vomit or stool ; the cat was not 
otherwise affected in any way. The aqueous extract consisted 
chiefly of gum. 

The fresh squill in slices distilled with water afforded a 
distillate possessing an aromatic odour, but in which no 
appreciable amount of oil was visible. The distillate was agitated 
with ether ; on spontaneous evaporation of the ether, a minute 
trace of a white greasy residue was left, possessing an aromatic 
odour — applied to the skin no irritation was induced. We are 
indebted to Assistant Surgeon C. L. Bose for the above 
analysis, which was conducted in the Chemical Examiner’s 
Laboratory, Calcutta. 

Substitutes for Squills, — The bulbs of different species of 
Ledebouria (Scilla, Linn,) are sold in the Indian bazaars under 
vernacular names which are equivalent to small squill,” 
L. hyacinthoidesh said by Ainslieto be used by farriers in South- 
ern India for the relief of strangury and in fevers occurring in 
horses, (Mat, Ind., i., p. 402,) From Dr. Hov^ we learn 
that the bulbs were used in the Colaba Hospital, Bombay, by 
Mr. Guise, the Surgeon of the island in 1787, instead of squills. 
For many years they were issued from the Bombay Medical 
Stores in lieu of squills (Indian Journ, of Med, Phys, ScL, Jan, 
18th, 1838, p. 9), but of late years JJrginea indica has been in 
use ; both appear to be equally satisfactory substitutes for 
squills. 

Z. hyacinthoides has a scaly bulb, about the size and shape of 
a small pear, composed of very smooth and fleshy scales, which 
are so imbricated that they might be mistaken for entire coats 
if not carefully examined; the exterior scales are dry and 
whitey-brown, the interior fleshy and cream-coloured; the 
odour is nauseous ; the taste bitter and acrid. 

Bulbs, the size of a large nut, purchased by one of us in the 
Bombay shops, which we have cultivated, proved to be those of 
Ledebouria maculata, Dalz. The leaves were obovate, glabrous, 
wedge-shaped, attenuated into the petiole, purple spotted, and 
never bearing bulbs ; scapes bearing a many -flowered raceme 
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of small asphodel-like flowers having a delicate purplish-blue 
tinge, and a bloom like that of the Auricula* This plant is 
very common in the Concan, and comes into blossom in June, 
immediately after the first fall of rain. 

ASPHODELUS FISTULOSUS, Linn. 
Fig.— Weight Ic., t. 2062; Sibth. FI. Gr., t. 336. 

Hab , — Northern India, Afghanistan. The seeds. 

Vernacular. — Piazi, Bokhat, Binghar-bij {Punjab, Sind). 

History, Uses, &C. — The plant has a reputation in Sind 
and the Punjab as a diuretic, and the seeds are sold in the shops ; 
it is very abundant in cultivated ground about Jhelam and in 
Southern Afghanistan. (Murray.) Sibthorp describes it as 
common near Athens. In Northern India and Afghanistan it is 
eaten as a vegetable. Hesiod, who wrote about 800 B. C.^ 
when he enjoins temperance and simplicity of living in his 
Works and Days,” says (ver, 30) : — 

vfjTTioi. ovbe tcra(TiVt b&a nXeov rjfiia-v TtavTos 
ovS’ berov €V fiaXdxT] re kal ttcr^oSeX^cy ouciap. 

How much is the half better than the whole ! How great a 
blessing is there in Mallows and Asphodel ! Theophrastus, 
in his History of Plants (vii., 11), tells us that Asphodel 
roots were eaten by the Greeks, and an Asphodel is described 
by Dioscorides* as a medicinal plant having diuretic and 
dcobstruent properties when given internally, and being useful 
as an external application to ulcers and inflamed parts, &c. The 
Romans called the same plant ^Hastula regia, ^ or king^s spear, 
and used it as a remedy for morbus regius or t^rtpos (cf. Hipp. de 
Morins, ii., 35). Arabic and Persian writers on Materia Medica 
describe an Asphodel with white flowers under the name of 
Khunsa the same, ora very similar plant, is called 

* Diosc., ii., 159. The Anthericon of Theophrastus was probably the 
Yellow Asphodel. In Western and Southern India 
Boxb., is in common use as a vegetable, boiling appears to remove the acrid 
properties of these plants. 
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Ashrasli, or Saresh in Persian; Ibn Sina says 
J!» I Jr To this plant they attribute the same properties as 
Dioscorides does to Asphodel (confer. TuhfaUel-rmminm^ article 
The root of As'pliodelus hulbosvs under the name of 
Teinisse is used in the East to prepare mucilage and adulterate 
salep. 

Description. — Annual, stem naked, ramous; leaves erect, 
linear, cylindric, fistulous, tapering to a point ; scape erect, 
branched; flowers small, white with a brownish line running 
along the centre; filaments ciKatc, contracted; corol 6-partitc; 
stigma capitate ; ovary 3-celled. 

GLORIOSA SUPERBA, Linn. 

Fig. — Lot. Reg., t. 77 ; Wight Ic., t, 2047 ; Rheede, Hort. 
Mai vii., t. 57. Superb Lily (Eng.). 

flab, — -Throughout India. The tubers. 

Vernacular. — Kalihari, Languli (Hind. ), Bisha-languli 
(Beng.), Naga-karia, Indai, Kalavi (Mar.), Kalaipai-kizhangu 
(Tam.), Kalappa-gadda, Adavi-n4bhi (Tel.), Rtidagari (Can.), 
Khadya-ndga, Nagli, Kalal^vi (Guz.). 

History, Uses, &C, — This very ornamental creeper is 
common on hedges during the rainy season, and its flowers are 
used by the Hindus in the worship of Siva and the Lingam. 
It is one of the seven minor poisons of Sanskrit writers, and is 
described in the Raja Nirghanta under the name of Kalik^ri. 
The synonyms are numerous ; amongst those which are 
descriptive we may mention Chibna-mukhi haAung a spotted 
mouth, Sukra-pushpika having splendid flowers,’’ Agni-sikha 
“ having a crest of fire,” and Langalika plough-like,” in 
allusion to the shape of the root. 

Other synonyms, such as Garbha-ghStini, Garbha-pdtani, 
Garbha-nud, allude to the use of a paste of the root as an 
application to the lower part of the abdomen for the purpdse of 
promoting labour pains. In retained placenta a paste of the 
root is applied to the palms of the hands and soles of the feet, 
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whilst powdered Nigella se^s and long pepper are given 
internally with wine. According to the Nighantas, the root is 
purgative, hot, light, and pungent ; it increases the secretion 
of bile, and is useful in leprosy, piles, colic, boils, and to expel 
intestinal worms. The starch obtained from the root by 
washing is given internally in gonorrhoea. 

Moodeen Sheriff, who has experimented with the root, states 
that it is not so poisonous as is generally supposed ; he has 
taken it in small quantities, gradually increasing the dose to 15 
grains. There were no bad effects, but on the contrary he 
found his appetite improved and felt more active and stronger. 
He has also used it in his practice for many years, and considers 
it to be a tonic and stomachic in doses of from 5 to 12 grains 
given three times a day. In the Concan it is given to cattle to 
expel worms, and in Madras it is believed to be a specific against 
the bites of poisonous snakes, and the stings of scorpions, and 
is also used as an external application in parasitical skin 
affections. Surgeon-Major Thomson states that before being 
used for these purposes it is cut up into thin slices and soaked 
in butter-milk and salt for four or five days, and then dried, 
by which process its poisonous properties are supposed to be 
removed. He also says that the natives select those roots 
which are dichotomous and which they suppose to be those of 
the male plant, whilst single roots, which they suppose to be 
those of the female plant, are rejected. (Diet, Econ, Prod, 
India^ iii., p. 507.) 

Description. — Hoot tuberous, cylindrical or flattened, 
often 7 to 8 inches in length, and about one inch in diameter ; 
when fully grown it consists of two tubers which unite at a right 
angle, one being much shorter than the other ; at the point of 
union may bo seen, on the upper surface, a circular scar marking 
the attachment of the stem, and on the under surface imme- 
diately beneath it another, to which a tuft of their rootlets is 
often attached. The tubers are covered with a brown epider- 
mis, except at their points, which are tapering and nearly white ; 
internally they are juicy, white, and farinaceous, and have a 
Ill.--6r 
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faint acrid odour* The taste is mucilaginous, feebly bitter, and 
has an acid taste. The starch granules are mostly ovoid^ 
the vascular bundles few, consisting of spiral and jointed 
vessels. The root is figured by Lyon. {Med. Juris, for Indiuy 

p. 210.) 

Chemical composition. — The root has been examined by War- 
den, who obtained from it two resins, a tannin, and a bitter 
principle which he has provisionally named Superbine. He 
considers that the bitter principle is closely allied to, if not 
identical with that of squills. It was found to be very 
poisonous, 0*047 gram injected into the stomach being 
suflGlcient to kill a full-grown cat. {Ind. Med. Gaz., Oct. 
1880.) 

Toxicology. — Ainslie and others speak of the root as violently 
poisonous, and it finds a place in the list of Indian poisons 
published by Ohevers. {Indian Ann. of Med. Sci., ii., 
p. 147.) 

Dr. Buttacharjee {Ind. Med. Oaz.^ 1872, p. 153) reports the 
following case : — A female, set. 18, swallowed a quantity of the 
powdered root. Symptoms of poisoning appeared in half an 
hour, and were : retching, violent vomiting, spasms and con- 
tortions of the body, with fearful racking pain ; from time to 
time there were short intervals of relief, followed by a 
recurrence of the same symptoms. Death took place in four 
hours. The posUmortem appearances were congestion of the 
brain and its membranes, with extravasations of blood. The 
lungs, liver, and kidneys were all deeply congested. The 
gastric mucous membrane showed signs of inflammation. The 
peritoneal covering of the fundus of the uterus (unimpregnated) 
was also found inflamed. 

ASPARAGUS RACEMOSUS, Willd. 
Fig.— Ic., t 1056. 

Hab. — Throughout India. 
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ASPARAGUS SARMENTOSUS, Willd. 

Fig. — Bheede, Sort. Mai. x.y 1. 10, 

Hab. — Upper India, Concan, and Deccan. The roots. 

Vernacular, — Satdwar, Sat^vari [Hind,, Qu%,, Mar,), Satamuli 
{Beng,), Shat&vali (Mai,), Kil^vari (Tam,), Shatavari (Tel.), 
SMpari (Can,). 

History, Uses, &C. — These two plants appear to be 
the Sat^vari and Maha-satdvari of the Nighantds : among the 
synonyms of the first, we find Dvipika, Dvipa-satru, Vara- 
ghantika, Nar^yani, and Sata-padi ; the synonyms of the second 
are very similar, amongst them we note Bahu-puttrika, Dagdha, 
and Bhasma-roha. Both plants are considered to be heavy 
and cold, sweet, demulcent, galactogogue, tonic, and strengthen- 
ing, and to remove bilious and rheumatic humors, blood diseases, 
and swellings ; they are used both internally and in the pre- 
paration of several medicated oils. The tubers are candied and 
eaten as a sweetmeat. The fresh juice of the root is given 
with honey as a demulcent in bilious dyspepsia or diarrhoea 
(Sarangadhara). As an aphrodisiac, Chakradatta directs four 
sirs of the juice of the roots and four sers of ghi to be 
boiled in forty sirs of milk, and to be flavoured with sugar or 
honey, and long pepper. 

The chief use of the drug, however, is in the preparation of 
medicated oils for external application in nervous and rheumatic 
affections and urinary disorders. The Narayam taila, a 
popular remedy of this kind, contains the barks of ^gle 
Marmelos, Premna integrifolia, Oroxylum indicum, Erythrina 
indica, Stereospermum suaveohns, and Pcederia foetida ; the roots 
of Withania mmnifera and Boerhaavia repens, the fruit of 
Trihulus terrestris, and the leaves of Solanum xanthocarpum, 
Solanum indicum, 8ida cordifolia and Sida rhomhifolia, of each 
twenty tolas. The whole collection is boiled in 64 sers of 
water down to one-fourth and strained. To the strained decoc- 
tion is added four s£rs each of the juice of Satavari and 
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prapared sesamom oil, aixteen »Sn oi oowb’ or 
paste prepared with four tolas of oaoh of tho following dhfvgs^. - 
Fennel seeds, wood of Cednu Deodam, root of Norttmheh^ 
JeOamansi, liquid storax, Aoorus root, sandalwood, hoih of 
Litmmthemum erittaium, oostus, oardamoms, leaves of Dtmodmm 
gangetimm, of Uraria lagopoidei, of Phateohu kiMmt, and of 
Teramntu labialu, roots of l^thania somnifera, Vanda RoxbarghU, 
and Boerhatma repens, rook salt. The whole is then reboiled 
and perfumed. {Chakradatta.) 

Description. — ^Both plants are scandent woody diruh^ 
Urn roots of whidi consist of numerous fuaifonn, smooth, per- 
ennial tubers, 6 to 8 inohes long and f inch in diameter. Th^ 
bavea light brown, silicioas extmnslooTering which is removai 
h^re they are used. The sabstanoe of tixe fresh tubers in 
mucilaginous, white, and somewhat trandiuoent, and haa 
mawkish, insipid flavour. ^ 

Chemieal composition, — ^The powdered roots were a iwiar i Mta#! 
into — 


Water extract 


Onide fibre 

33-65 

Moisture 


Afib .............. .............. 

4-4.fi 

100-00 


The amount of saccharine matter, estimated as glucose, in the 
water extract was 7*14 per cent. Some of this extract was 
boiled and filtered and evaporated down to a soft consistence 
and allowed to remain for three months under a bell jar. At 
the end of that time no crystalline substances had formed, 
indicating the probable absence of crystalline sugars, mannite, 
and asparagin. 

Asparagus adscendens,.So^(>, is an herbaceous, erect, 
thorny plant growing in Bohilhhand, Gluzerat, and other 
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taberoos root^ decorticate and dried 
under the names of Suffe-mdsli, DhoU-musali, or ‘ 

The commercial article consists of shrivelie decorticated tubers, 
from 2 to 2^ inches long, the largest being about ^ inch in 
diameter ; they are of an ivory white colour, often twisted, hard 
and brittle ; adhering to some of the pieces may be seen portions 
of a yellowish epidermis; when soaked in water they swell up 
and become spindle-shaped, the thickest part being about the 
size of a lead pencil. Under the microscope these tubers present i 
a delicate cellular structure, the cells of which contain nothing 
but a little fine granular matter and mucilage ; this surrounds 
a central vascular column, the middle part of which is entirely 
occupied by jointed vessels, the outer portions consisting ei 
scalariform ; the portions of adherent epidermis already menr 
tioned are silicious. Suffed-musli has an agreeable muoilaginotm 
taste ; we have used it largely as an article of diet ; it is far 
nicer than Salop, and is generally relished by Eunq^eans. Ta 
prepare it, take 200 grs. of the powder, 200 grs. of sugar, poar 
upon them slowly a large teacupful of boiling milk, Stirling 
constantly all the time. The best white picked roots are wortk 
Bs. 25 per maund of 37^ lbs. 

Chemical The powdered roots were examihed 

as those of the previous article, and were found to contahji— 


Water extract 77*55 

Cellulose 12*85 

Moisture 6*00 

Ash 3*60 

100*00 


The water extract was a thick mucilaginous liquid which 
threw out white flocks of albuminous matter when boiled, and 
was not affected by Fehling’s solution. The portion of the root 
insduUe iu water consisted of almost pure oelluloee. 
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ASPARAGUS OFFICINALIS, Linn. 

Fig , — JEng. Lot., 339 ; Blaekw,, L 332 ; Sperage, Asparagus 
{Eng.), Asperge (Fr.). 

Hab.^ — Europe, Southern Eussia, Turkey. Cultivated 
in Persia and Northern India. The plant, root, and ripe fruit. 

Vernacular. fruit, Haliyun (hid. Bazars). 

History, Uses, &C. — Asparagus was well known to the 
Greeks and Eomans both wild and in a cultivated state; 
Hippocrates mentions it in his treatise on diet, and in his 
treatise on the Diseases of Women he says that the berries taken 
in wine' promote conception. Dioscorides and Pliny describe 
its medicinal properties, and Cato (De re Rust. c. 161) gives 
full directions concerning its cultivation. The ancients 
considered it to be a wholesome vegetable, dispelling flatulency 
and acting as a mild aperient, diuretic and aphrodisiac. They 
administered the root in wine for calculous affections and pains 
in the uterus, and also considered it beneficial in elephantiasis. 
Ibn Sina calls it haliiin and quotes Galenas opinion of its 
medicinal value. 

The Western Arabs call it Isferdj ; in Persia it is known as 
Mdrchuheh and Mdrgiyeh snake wort,’’ from its being 
considered to be an antidote for snake poison. Wild asparagus, 
the A, tenuifolius of Linnaeus, was known to the Romans as 
Corriida, a name still current in the south of France, where the 
plant is valued for its medicinal properties up to the present 
time. Broussais considered asparagus to be a sedative in 
palpitation of the heart, and it is still used in France as a 
diuretic in cardiac dropsy and chronic gout. The young shoots 
when eaten as a vegetable are well known to communicate a 
peculiar and offensive odour to the urine, a syrup for medicinal 
use is prepared with their juice, 100 parts after clarification 
being added to 190 parts of sugar. 

Some physicians consider asparagus to be useless as a diuretic 
and even injurious to the bladder, but as far as our experience 
goes it has no ill-effects when taken daily for a considerable 
time. Indian Mahometan writers on m^cine merely retail 
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wtat the ancients have said about this plant; they usually 
prescribe the dried berries which are to be found in the bazars 
of all large towns. 

Description. — The root consists of a short horizontal 
rhizome about J of an inch thick, the upper side is scaly and 
marked by stem-scarss below it gives ofE numerous long, whitish, 
nearly simple roots, which on drying become much wrinkled. 
It has hardly any odour and a mawkish sweet taste. The ber- 
ries are scarlet, about the size of a pea, 3-celled, one or two of 
the cells often abortive, seeds 1-2 in each cell, globose, with a 
homy albumen, and a transverse embryo, far out of the centre. 

Chemical composition. — Examined by Dulong, the root was 
found to contain yellow resin, sugar, gum, albumin, chlorides, 
phosphates, malates, and acetates. Vanquelin and Eobiquet 
(1805) discovered asparagin in the shoots, a substance which 
has since been found in many other plants. Reinsch (1870) 
found in the berries much grape sugar and spargancin, an 
orange-red sublimable colouring matter soluble in ether and 
crystallizing in scales. The seeds contain a fixed oil, an aro- 
matic resin, crystallizable sugar, and a crystalline bitter prin- 
ciple, spargin. Asparagin, forms colourless, 

inodorous, and nearly tasteless crystals, which are insoluble in 
strong alcohol and ether. It unites with both acids and alkalies, 
and when boiled with them is converted into aspartic acid, 
C^H^NO^, and ammonia. Nitrous acid converts it into malic 
acid, water and nitrogen. For further information 

concerning Asparagin, the reader is referred to Watts^ Diet* of 
Chem.^ 2nd Ed., I., 325. 


The mean of four analyses quoted by Konig gives the fol- 
lowing as the proximate composition : — 


Water 

Albuminoids 

Fat 

Sugar 

Nitrogen free extractive 

Cellulose 

Ash 


\ per cent. 
► „ 

> » 

t « 

1 .. 



4$8 


ttLIAOSM 


The anhydrous plant contained 4'6l per cent, nitrogen, and 
42*08 per cent, carbohydrates. 

ALLIUM SATIVUM, lAnn. 

Fig , — Bentk and Trim,^ 280 ; Woodville^ t. 256 ; Reich. Ic. Fl. 
ar., t. 488. Garlic {Eng.)^ Ail (Fr.). 

Hab. — Central Asia. Cultivated throughout India. The 
bulbs. 

Vernacular. — Lasan^ Lahsan (ELindJ), Rasun, Lashun {Beng.), 
Vallai-pundu {Tarn.), Vellulli {Tel.), Beliuli {Can.), Lasuna 
{Mar., Ou%.). 

History, Uses, &C. — Garlic is used as a condiment 
and medicine by the Hindus. In the Raja Nirghanta it is 
described under the name of Rasona, and bears many synonyms 
indicative of its properties, such as TJgra-gandha “strong 
smelling,’’ Mahanshadha “panacea,” Bhuta-ghna “ destroying 
demons,” Lasuna, &c. The Hindus consider it to be tonic, hot, 
digestive, aperient, cholagogue, and alterative ; useful in cough 
and phlegmatic affections, fever, swelKngs, gonorrhma, piles, 
leprosy, colic, rheumatism, and worms. During its use the 
diet should consist of wine, meat, and acids. A decoction of 
garlic in milk is given in small doses in hysteria, flatulence, 
sciatica, and heart disease. A compound garlic powder called 
Svalparasona pinda, which contains garlic, asafootida, cumin, 
rock salt, sonchal salt, ginger, long pepper, and black pepper 
in equal proportions, is given in doses of about twenty grains 
every morning with a decoction of the root of the castor oil 
plant, in facial paralysis, hemiplegia, sciatica, paraplegia, and 
convulsive affections. Garlic juice is applied externally as a 
counter-irritant. As a condiment, the bulbs are largely used in 
the East. Garlic is the o-K6poliop of the Greeks and Allium of the 
Romans, who appear to have used three kinds, A. sativum, Linn., 
A. oieraeeum, Linn., and A. ursinum, Linn. It would’be tedious 
to recapitulate all the medicinal properties ascribed to these 
plants by the ancients, as they hardly differ from those accorded to 
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garKc by the Hindu physicians. A summarjr of them may 
be found in Pliny (xx., 23). Garlic is the (thfim) of t^e 
Arabians and (sir) of the Persians; their medical writers fol- 
low the ancients in mentioning three kinds, «?i 2 .,B^stani “garden,^^ 
Bari ‘‘wild,’’ and Kir^thi “leek-like,” and in the account 
they give of its medicinal properties. The leek-like garlic is 
probably meant for the bulbed leek {Porrum capitatum) of 
Hippocrates {De Morh, MuL, ii., 89) which was considered to 
have the property of opening the uterus when contracted, and 
Do Gubernatis states that in Sicily garlic is still placed upon 
the beds of parturient women. He also notices the wide-spread 
belief in the protective power of garlic against evil influences 
among the Hindus, Scandinavians, Greeks, and Germans, 
as shown by passages in Sanskrit works, in the Songs of 
Sigurdrifa and Helgi, the Volsungasaga and Hippocrates. In 
Bologna, at the present day, it is purchased by every one on the 
feast of Saint John as a guarantee against poverty during the 
year, whence the proverb : 

Chi ’n compra i ai al de d’San Zvan, 

E povret tot gl’an. {Myth, des Plant, ^ ii., 7.) 

Garlic is still used medicinally to some extent on the Con- 
tinent of Europe and in America, but in England it is hardly 
ever prescribed. A syrup of garlic was formerly official in 
the Dublin Pharmacopoeia, and was given in doses of two 
drachms in moist asthma. As a condiment, it enters into the 
composition of most sauces. After intense fatigue a clove of 
garlic slowly chewed, and swallowed, acts as a very powerful 
restorative. 

Description. — Garlic is a sub-globular compound bulb, 
surrounded by a few dry membranaceous scales, which cover 
the remnant of the upright stem and the 6 to 8 small bulbs or 
cloves arranged in a circle around its base. These bulblets are 
oblong in outline, compressed from both sides, wedge-shaped 
toward the stem, and rounded upon the back. They consist of 
a few thick fleshy scales and a short fleshy axis. Garlic has a 
peculiar pungent and disagreeable odour, and an acrid, burning 
taste. It is used in the fresh state only. 

1IT.-62 
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Ohemical eompmtion . — ^Besides cellular tiasue^ garlic oontainfl 
bqffcweon 50 and 60 per cent, of water^ 35 per cent, of mucilage^ 
8ome albumen, sugar, starch, and about i per cent, of volatile 
oil, to which its odour and taste are due. W. Dahlen gives the 
following as the percentage proximate composition : — 


Water 64*66 

Albuminoids 6*76 

Fat *06 

Sugar trace. 

Nitrogen free extractive 26*31 

Cellulose *77 

Ash 1-44 


Anhydrous garlic contained nitrogen 3*06 per cent, and 
carbohydrates 74-45 per cent. (Landw. Jahrhiicher, 1874.) 

In its crude state oil of garlic is of a dark brown-yellow 
colour, heavier than water, of a very repulsive taste, and 
consists of oxide and sulphides of allyl. The rectified oil 
consists mainly of the sulphide, (C^H^)^S, is colourless, lighter 
than water, and may be ♦'btained artificially by treating an 
alcoholic solution of potassium sulphide with allyl iodide. It 
dissolves easily in alcohol and ether, and sparingly in water ; 
with nitrate of silver, mercuric chloride, and other metallic 
salts it forms crystalline compounds. Garlic, macerated in 
water or vinegar, yields its virtues to these liquids. (Stille 
and Maisch.) 

Allylic sulphide can also be obtained from the herb and seeds 
of Thlaspi arvense, together with sulphocyanide of allyl, and oil 
of mustard. The leaves of Sisymbrium Alliaria yield oil of 
garlic, and the seeds oil of mustard. A mixture of these two 
oils is also yielded by Gapsella Bursa-pasioris^ Raphanus Rapha- 
nistrum, and Nasturtium, In some cases the oils do not exist 
ready formed ; for example, the seeds of Thlaspi arvense emit no 
odour when bruised,, and they must be macerated in water some 
time before distillation. (Watts,) 

Commerce, — Garlic is cultivated all over India, and is on sale 
in every grocer’s shop. No statistics are available as to the 



quantity produced in India, which must be very large. • Value, 
about Rs. 8 per cwt. ^ 

ALLIUM MACLEANI, Baker. 

Fig, — Bot. Mag.^ 6707 ; Hanhury, 8ci. Papers^ p. 156—57. 
Royal Salep [Eng.]. 

Hab. — Persia, abundant in the Badghis. The bulbs 
scalded and dried. 

Vernacular . — Badshah or Padshah Salab [hid. Bazars). 

History, Uses, &C. — This bulb appears to be the 
second kind of Salab mentioned by Mir Muhamad Husain in 
the Makhzany which he describes as black and shining. It is 
brought to India by Afghans in small parcels along with the 
dried fruit and other articles for which they find a sale in the 
Indian Bazars. A solitary specimen of tb > dried bulb was 
sent to Hanbury by Dr. J. E. Stocks, but did not at the time 
attract attention. In 1858, however, a parcel containing about 
100 lbs. having been’ offered for sale in the London market, 
Hanbury recognised the drug as identical with the bulb he had 
received from Dr. Stocks as Badshah Saleb, and described it in 
the N. Repert. /. Pharm,y vii., 271. In India the drug is 
regarded as a kind of salep, and is used as such, but, as Hanbury 
remarks, its bitterish somewhat acrid taste quite unfits it as a 
substitute for salep in Europe. The botanical source of the 
drug was discovered by Dr. Aitchison in 1888. 

Description. — Royal salep consists of dried bulbs whose 
dimensions from base to apex vary from IJ to 2 inches. The 
largest specimens weigh 730 grains: the average weight, taking 
twenty bulbs, was found to be 337 grains. Allowing for con- 
siderable irregularity occasioned by drying, the form of the 
dried bulbs may be described as usually nearly spherical, some- 
times ovoid or nearly oblong, always pointed at the upper 
extremity, and having at the lower either a depressed cicatrix, 
or frequently a large, white, elevated, scar-like mark. Their 
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surface ;s striated longitudinally, besides which there is mostly 
one broad and deep furrow running in the same direction. 
They are usually translucent, and from yellowish-brown to 
deep purple in colour. In substance the bulbs are dense and 
horny. After several hours’ maceration in water, they become 
soft, opaque, and of a slaty or purplish hue, and increase 
greatly in volume, regaining their natural size and form. If, 
in this state, a bulb be cut longitudinally into two equal 
portions, it will be seen to consist of a single fleshy envelope 
or scale of excessive thickness whose edges overlap each 
other; this scale surrounding an elongated, flattened bud. 
(Hanhury.) 

Chmydcal composition . — The powdered bulbs, unless kept in 
well- stoppered bottles, readily absorb moisture from the air. A 
decoction is not coloured with iodine, but is precipitated with 
solutions of ferric chloride and plumbic acetate. No reaction 
for glucose is produced by boiling with Fehling’s solution. 
The ash contained manganese. The powdered bulbs afforded 
moisture 811 per cent., mucilage (water extract) 80'80, 
coUulose 7*14, and mineral matter 3*95 per cent. 

Allium xiphopetalum, Aitch, et. Baker, Trans. Linn. 
Soc. 2nd 8er. Botany, Vol. III., Pt. 1, pi. xlviii., yields the 
Thum-el-bari or ^‘wild garlic” of the Arabs. It has a bulb 
resembling Badshah Salep in shape and appearance, but much 
smaller, a powerful garlic odour, and is much used for pickling 
by the natives. Large quantities are imported. It appears to 
have been sometimes confounded with Badshah Salep. 

In Persia it is known as Sfr-i-piazak or onion garlic.” 
Aitchison found it growing abundantly in the Badghis. In 
Bombay it is best known as Muscat garlic, from its being 
shipped from that port. 

Allium ascalonicum, the Shallot, ife called by the 
natives Ek-kanda-lasun ov Ekla’kaU-lman, ‘^one-clove garlic,” 
and is used by them to cure earache, a small piece being placed 
in the meatus. It is also fried in butter and preserved in 
honey as an aphrodisiac. 
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Polianthes tuberosa, Linn., Bot. Mag., t. 1817 ; Bot. 
Beg., t. 63 — Vern. Gulshabbo, Gulch^rf {Hind., Bomb.), Eaja 
nfgandha {Beng. ), is the Tuberose of the English, the Fiilla-- 
plpa of the Portuguese, and the Arnica nocturna of Rumphius 
(Afuh., V., t. 98) ; it is a common garden flower, considered by 
the natives to be hot and dry, diuretic, and emetic. The bulbs 
are used as a remedy for gonorrhooa. In the Concan they are 
rubbed with turmeric and butter and applied to remove 
(Watiya), small red pimples which often trouble new'-born 
children. They are also rubbed into a paste with the juice of 
Durva grass ( Cynodon dactylon) and applied to buboes. The 
flower is much valued on account of its perfume, for which it 
is cultivated in France ; it sometimes emits phosphorescent 
flashes of light in the night, 

SANSEVIERA ZEYLANICA, Willd. 

Fig. — Roxh. Cor. PL ii., t. 184; Bot. Reg., L 160; Rheede, 
Ilort. Mai. xi., t. 42. Bowstring Hemp (Eng.). 

Hab. — Indian Peninsula. The leaves and root. 

Vernacular. — Murahri, Marul (Hind.), Murba, Gorachakra 
Marul-kalang (Tam.), Ishama-koda-n^r (T(?/.), Ghan- 
asphan, Morvel (Mar.), Katu-kapel (Mai.), Heggurutik^ 
( Can.), Murvel ( Ghiz. ), 

History, Uses, &C, — This plant is the Murva of Sans- 
krit writers ; it is mentioned by Manu (ii., 42, 44) as the source of 
the fibre from which the bowstrings and girdle (maurvi) of the 
Kshatriya or warrior caste of Hindus was made. In the 
JJttaracharitra the young prince Lava is represented as wearing 
a garland of Murv& as symbolical of his position of warrior and 
penitent. In the Nighantas it bears numerous synonyms, such 
as D^vi goddess, ’’ Morata, Madhurasa, Madhusrava “having 
a sweet juice,’’ Snighda-parni “having glossy leaves,^’ 
Prithak-parni “ diverse-leafed,” Pilu-parni, &c., and is described 
as purgative, heavy, sweet, pungent, tonic, and cardiacal; a 
remedy for bile, heat of blood, gonorrhoea, tndosha (a corruption 
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of the three humors), thirst, heart disease, itch, leprosy, fever, 
rheumatism, and glandular enlargements. Rheede gives the 
following account of its medicinel uses in Malabar: — ‘‘Folia 
trita et in formam boli redacta, adversus opthalmiam et 
oculorum sufEusionem assumuntur : cum radice addito Allio ac 
Auripigmento in oleo Scrgelim decocta, gonorrhseam sanant, si 
nempe caput cum oleo illo illinatur. Bulbus cum Sandalo citrino 
et butyro bubulino tritus linimentum exhibet, in nervorum con- 
tractionibus et ardoribus adhibendum. Tota denique planta 
oleo butyroque incocta omnium acculorum vitia emendat.^^ 
Ainslie {Mat Lid,, ii., 192) remarks: — ^‘This fleshy creeping 
root is, in a slight degree, warm to the taste, and of a not 
unpleasant odour ; and is prescribed, by the native practitioners, 
in the form of an electuary, in consumptive complaints and 
coughs of long standing, to the quantity of a small teaspoonful 
twice daily. The juice of the tender shoots of the plants they 
administer to children to clear their throats of viscid phlegm. 
The plant is cultivated in great abundance at Cumbum, and 
on the Vursenand Mountains in the Dindigul District.’^ 

Description. — Root perennial, stoloniferous. Stolones as 
thick as the little finger, running under the ground, inserted in 
sheathing scales. Stem none. Leaves radical, from four to eight, 
the exterior ones shortest, spreading most, and considerably 
broader, the interior ones nearly erect, from] — 4 feet long, semi- 
cylindric, grooved on the upper side, each ending in a round, 
tapering, sharp point ; they are all coloured with deeper and 
lighter green, and somewhat striated, but otherwise are smooth. 
Scapes issuing from the centre of the leaves, from 1 — 2 feet 
long, including the raceme, or flower-bearing part, erect, 
round, smooth, about as thick as a small ratan» between the 
raceme and the base these are at regular distances, four or five 
pointed, alternate sheaths. Racemes erect, about as long as, or 
longer than, the scape below the flowers, striated, smooth. 
Flowers middle-sized, greenish-white, erect, collected in fasci- 
cles of from 4 to 6, on little, regularly distant tuberosities of the 
rachis. Bracts small, membranaceous. Pedicels clubbed, short, 
ascending, one-flowered. Calyx none. Coralla one-petalled. 
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not in the least wrinkled, funnel-shaped, half six-cleft; 
divisions nearly linear. Filaments length of the divisions 
of the coralla, and inserted into the base. Anthers linear- 
oblong, incumbent, half two-cleft. Germ 3-lobed, 3-celled, 
each containing a single ovule, attached to the axis. Style 
length of the stamens. Stigma 3-sided, clubbed, entire. 
Berries 1 — 3, slightly united; when single, globular, fleshy, 
orange-coloured, smooth, the size of a pea, one-seeded. Seed 
globubar. Embryo simple, lodged near the base of the peri- 
sperm on the outside. {Roxburgh,) 

Chmiical composition , — An alcoholic extract from the fresh 
roots was mixed with water acidulated with sulphuric acid, 
and agitated with petroleum ether, ether, then rendered alkaline 
and reagitated with ether. 

The petroleum ether left on spontaneous evaporation a viscid, 
slightly greenish-yellow residue, with a ginger-like odour, 
similar to that of the fresh roots. The extract was partly 
soluble in absolute alcohol, the solution possessing a pungent 
ginger-like taste and "acid reaction. The portion insoluble in 
alcohol was white and had the properties of a wax. 

The acid ether extract had a fragrant vanilla-likc odour and 
was yellowish- green. It contained salicylic acid, a yellow 
neutral bitter resin, a greenish acid resin, traces of an alkaloid, 
and a white neutral principle, slightly soluble in cold absolute 
alcohol : the nature of this principle was not ascertained. The 
alkaline ether extract contained a crystallizable white alkaloid, 
affording a slight yellowish-red colour with Frohde’s reagent 
in the cold, changing to blue on warming ; and, with nitric 
acid, a faint yellow coloration. We provisionally name this 
alkaloid Sameiierine, 

HERMODACTYLUS. 

Vernacular , — Surinjdn {Ind, Bazars), 

History, Uses, &C. — The Hermodactyl, or Finger of 
Hermes,^' was unknown to the early Greeks ; it appears to 
have been first used medicinally by the Arabs or later Greek 
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physicians ; it is first mentioned by Alexander of Tralles, who 
flourished A.D. 560. (Lib. XT.) It is deserving of special 
notice that under the name of Surugen or Hermodactyl, Serapion 
comprehends the koXxikov and €(f>r)ix€pov of Dioscoridcs and the 
€pp.o^aKTv\o 5 oi Paulus jjEgineta.* (Pereira, Vol. II., Pt. I., 
p. 166.) Masih and other early Arabian writers describe three 
kinds of Hermodactyl, the white, yellow, and black; in this 
they are followed by most of the more recent Mahometan 
writers. According to Ibn Sina, the flower of the Surinjan is 
the first flower which appears in spring in the moist valleys 
beneath the mountains ; the leaves, he says, lie flat upon the 
ground, the flowers are yellow and white. Mir Muhammad 
Husain states in the Makhzaii that the white is the best, and that 
it is not bittef ; next the yellow ; both may be used internally ; 
the black, he says, is poisonous and only to be used externally. 
He describes the Hermodactyl plant as having leaves like a leek 
and a yellow flower ; it is called in Persia Shamhalid; the black 
variety, he says, has red flowers. 

Aitchison states that the conns of Merendera persica (Boiss.), 
a plant with pale pink or white flowers, are sold at Meshed as 
Shamhalid, and are one of the kinds of Hermodactyl; they may 
occasionally be mixed with those of Colchicum spcciostm (Stev.), 
also a common plant in the Badghis and Khorasan. The 
Kashmir Hermodactyls ( Suiinjan-i-talk ) are, he says, un- 
doubtedly the corms of Colchicum luteum (Baker). Mahometan 
physicians consider the drug to be deobstruent, alterative, and 
aperient, especially useful in gout, rheumatism, liver, and 
spleen. In gout they combine it with aloes : with ginger and 
pepper it is lauded as an aphrodisiac; a paste made of the 
bitter kind with saffron and eggs is applied to rheumatic and 
other swellings ; the powdered root is sprinkled on wounds to 
promote cicatrization. Two kinds of Surinjan are met with in 
Indian shops, hitter and meet. European physicians in India 
who have tried the drug consider the sweet Hermodactyl to, be 
inert or nearly so, and the bitter to have properties similar to 
Colchicum. (Pliar. of India, p. 246.) 

*Conf. Dios, iv., 82, 83. Paulus M. in., 78. 
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Description. — Surinjdn-i-aliirln, or tasteless Hermo- 
dactyL Speaking of this drug as furnished to him from India 
by Dr, Doyle, Pereira says : — “In their general form these conns 
resemble those of Colchmini aniummle. They are flattened, 
cordate, hollowed out or grooved on one side, convex on the 
other. At their lower part (forming the base of the heart) is a 
mark or disc for the insertion of the root fibres. Their size 
varies; the specimens I have examined were from f to H i^^h 
in length or height, 1 to 1^ inch in breadth, and about i an 
inch in depth. They have been deprived of their coats, are 
externally dirty yellow or brownish, internally white, easily 
broken, farinaceous, opaque, odourless, tasteless, or nearly so, 
and worm-eaten. They agree precisely with Ilcrmodactyls 
furnished by Professor Guibourt.” 

“Surinjdn-i-talkh, or bitter Hermodactyl. The conns of this 
variety are distinguished from the preceding by their bitter 
taste, their smaller size, and by having externally a striped or 
reticulated appearano©. Their colour for the most part is darker ; 
in some specimens it is blackish. One conn is ovate cordate, 
one inch in height or length, f of an inch broad, and about 
i inch thick, grooved or hollowed on one side, convex on the 
other ; of a brownish -yellow colour, semi-transparent, has a 
horny appearance, and is marked by longitudinal stripes, indi- 
cating a laminated structure. A second is opaque, amylaceous, 
reticulated externally, wliite internally, less flattened and of a 
remarkable shape, the concave or hollow side of the corm being 
continued half an inch below the mark for the attachment of 
the root fibres.’’ (Mat, Mrd,, Vol. IT., Pt. I., p. 107.) Pereira’s 
description agrees exactly with the Hermodactyls which we 
have examined. 

Microscopic structure, — The starch grains of the tasteless 
Hermodactyl are large and muller-shaped, with a distinct 
hijium. The starch of the bitter kind is angular by compres- 
sion of the cells, and appears to bo broken as if by heat. 

Chemical composition , — Ijecanu has analysed the tasteless 
variety, and obtained the following result : — Starch (forming the 
III.— 63 
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bulk of the drug), fatty matter, yellow colouring matter, gum, 
supermalates of lime and potash, and chloride of potassium. 

We have made comparative analyses of the Bitter Surinjan 
from Lahore and the Sweet Surinjan [Me render a per men). 



Bitter. 

Sweet. 

Ether extract 

1-31 

•69 

Alcoholic extract 

-54 

6-23 

Water extract 

]2-o6 

12-52 

Starch 

C5-00 

65-90 

Cellulose 

8-64 

3-56 

Ash 

2-20 

2-15 

Moisture 

9-75 

8-95 


The ether extract of the bitter Surinjan contained a resin 
giving a rose-red colour with sulphuric acid. The ether 
extract of the sweet kind consisted of fat. Both drugs 
contained an alkaloid giving precipitates with tannin and the 
usual reagents, and both contained an organic acid related to 
malic acid. A much larger quantity of Fehling reducing 
principle was present in the sweet than in the bitter drug, and 
this is shown in comparing the amounts of extract dissolved out 
by alcohol. 

Commerce, — Bitter Hermodactyls are imported into India 
from Kashmir. The sweet kind conies from Persia. Value, 
Re. 1-4-0 per lb. 

Substitute for the Bitter Tier mod act y I . — The sliced bulb of 
Naremus Tazetta (the true Narcissus), a plant which, when in 
bloom, covers like a white carpet great portions of the plains 
of Behbeham and valley of Sha’b-bawan in Persia, is imported 
into India as bitter Hermodactyl. 

It may be at once detected by its larger size and tunicated 
structure. The taste is bitter and acrid, the substance amy- 
laceous and very similar to that of the Hermodactyl. The 
starch grains are rounded and not compressed. It is used as 
an external application, and, according to the author of the 
MakhzaUy has properties very similiar to those of Sdrin- 
jan-i-talkh. The several species of Narcissus (Gr, vdpKKnroi) 
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have a similar action. Pliny describes their emetic, purgative, 
maturativc, and drying powers, and, referring to their soporific 
virtue, says, et a narce narcissum dictum non a fabuloso 
puero.’’ The Arabs give a similar account of them, Orfila's 
experiments upon dogs show that they act as local irritants, 
and also exert a depressant and paralysing effect upon the 
brain and whole nervous system. In man small doses are 
emetic ; recently from 15 to 30 grains of the flowers of the 
common daffodil have been recommended as an emetic for 
children. 

The following is an analyses of the corms of Narcmtis 


Tazetta : — 

Ether extract '39 

Alcoholic extract 1*02 

Water extract 10*24 

Starch 71*86 

Cellulose 3*84 

Ash 1-90 

Moisture 10*75 


The ether extract was fragrant and greasy. The alcoholic 
extract contained an alkaloid, bitter and acrid in taste, and a 
resin. Malic acid was present. 

HIRANYA-TUTTHA. 

This substance bears a Sanskrit name '' golden 

collyrium,’^ which, in the vernaculars, is converted into Haran- 
tuttha or Haran-tutiya. It is a medicine of great repute in 
Afghanistan and Northern India, and is a dark-brown dry 
extract, sold in small pieces, which is prepared from the corms 
of ColcMcum luteum (Baker), and possibly from other species of 
Colchicum. In Sanskrit Tuttham or Tutthfojana is a term 
applied to collyria made of sulphate of copper or of the root of 
a plant with a yellow flower, which has by some been supposed 
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to be a Curcmna, but which is undoubtedly ColcMcum luteum, 
a plant found in tl^e Punjab, Afghanistan, and Kashmir. 
C. Masson, in his narrative of an Excursion into the Hazareh 
Country in 1832 {Tram.Bomhay Geography Soc. ii.,p. 60), notices 
a small bulbous root, which the Afghans dug up at Bad Assiar 
on the banks of the Helmund, and which appeared to be a kind 
of Colchicum, for the jDurpose of prej^aring Ilaran-tutthaj a 
medicine of great repute among the Afghans. He also re- 
marks : — Tt is sold in small pieces of a dark-brown colour, and 
resembles a dry extract. Masson travelled through a great 
part of Afghanistan on foot, mixing with all classes of the 
people, and his experience of tlieir manners and customs is 
very interesting. 

SMILAX CHINA, Linn. 

Fig. — Keempfev Aniwn.^ f. 782. China root {ENg.)^ Squine 
{Fr.). 

Hab. — China. 

SMILAX GLABRA, Rorb. 

Fig. — Seeman, Bot. of the Herald, ft. 99 — 100. 

Hab. — Sylhet, G arrow Hills, 8, China. The tuberous 
roots. 

Chob-chini {Lid. Too-fuh {Chin.), San- 

kira {Japan), Cay-khuc-khac {Coch.-C/iin.), Paringai-puttai 
(Tam.), China-pagu {Mai.). 

History, Uses, &C. — This drug was introduced into 
Goa from China about A.D. 1535 {Garcia) . Previous to this 
date it is not noticed by any of the Mahometan physicians. 
The Portuguese, however, appear to have lost no time in carry- 
ing it to their factories in Persia, as it was mentioned, a few 
years after its introduction into Goa, by Mir Imad-ed-din Mah- 
mud of fehiraz, Mirza Kazi of Yezd, and Mir Muhammad 
ETashim of Teheran. In 1669 it was described as a well-known 
drug in the TuhfaLed-imminin under the name of Chub-chini 
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(Chinese wood), in Arabic Khashab-es-sini. The author of the 
Makhzan^el-AdwUja has a long article upon its medicinal virtues. 
He also notices particularly the variable appearance of different 
samples of the drug, and directs that what is heavy, of a rosy 
colour, and free from knots is to be selected. He tells us that 
the fresh root is sometimes brought to India ; some of this he 
planted at Moorshedabad (A. H. 1178) ; it produced a climbing 
stem with small elongated leaves, not unlike a bamboo ; after a 
year’s time he dug it up, but found that the roots had degene- 
rated and did not retain the qualities of the China article. 
Chub-chini is considered by these writers to be anti -rheumatic, 
anti- syphilitic, aphrodisiacal, and demulcent. Loureiro says of 
it, valet in quibuscunque doloribus vagis, venereis, aut 
rhcumaticis.” 

Ainslie LkL^ 70) notices its use in Southern India as 
an anti-syphilitic and as a remedy of much repute in a disease 
called mai/gum valvoo^ in which the limbs are stiff and contracted. 
He also states on the authority of the Abb6 Rochon* that “the 
Chinese often cat the^ root instead of rice, and that it contributes 
to make them lusty.” Roxburgh states that the Smilax glcthra^ 
a native of Sylhet and of the adjacent Gar row country, where it 
is called Hurina-shook-China, has large tuberous roots, not to be 
distinguished by the eye from China-root, and that the natives 
of the country use a decoction of the fresh root for the cure of 
sores and venereal complaints (Flora Indica), This plant also 
grows in China and affords some of the China-root of commerce. 
(Trimen’s Journ, of Bot,, i., 102.) 

The reported good effects of China-root on the Emperor 
Charles V., who was suffering from gout, acquired for the drug 
a great celebrity in Europe, and several works were written in 
praise of its virtues. But though its powers were soon found to 
have been greatly over-rated, it still retained some reputation 
as a sudorific and alterative, and was much used at the end of 
the 17th century in the same way as sarsaparilla. It still 
retains a place in some modern pharmacopceias. (Pharma* 
cographia,) 

* Voyage to Madagascar and the East Indies, London, 1792. 
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In the East, Chub-chfni is stiU as highly esteemed as it ever 
was, and the China Trade Returns show a steady yearly 
increase in the quantity shipped from Southern China. 

Description. — The tubers, which are formed upon the 
fibrous roots of the plant, are of the shape and size of an 
elongated kidney potato, somewhat flattened, knotty, covered 
with a rusty-coloured bark, sometimes smooth and shining, 
sometimes rough ; internally their substance is of a pink- 
ish-white colour, hard and farinaceous, insipid, mucilaginous 
and inodorous. 

The drug is usually peeled and trimmed, and consequently 
is of irregular form, resembling a piece of heavy pinkish-white 
wood. 

Microscopic structure , — The bark consists of thick-walled 
dark-brown brick-shaped cells, which contain bundles of crys- 
talline needles and resinous matter. The bulk of the tuber is 
made up of a parenchyma, the cells of which are large, thin- 
walled, and loaded with starch, some pink colouring matter is 
also present. The starch grains are large and have a radiate 
hilum. The vascular system is scalariform, and is associated 
with porous wood cells. 

Chemical composition , — The authors of the Pharmacocjraphia 
endeavoured to obtain from the drug Parillin, the crystalline 
principle of sarsaparilla, but without success. 

A proximate analysis of the air-dried drug afforded : — 


Ether extract (fat) 0*33 

Alcoholic extract (sugar, glucoside) 1*72 

Aqueous extract (sugar, gum, &c.) 6*79 

Crude fibre 13*79 

Ash 1*47 

Moisture 6*10 

Starch (by difference) 69*80 


100 00 
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This root contained no alkaloid, but the alcoholic extract 
contained a glucoside, and a colouring matter which gave an 
olive-green tint with ferric chloride, but no precipitate with 
gelatine. With soda it afforded a deep red colour, and was pre- 
cipitated from solution by neutral plumbic acetate. The sugar 
present abundantly reduced Fehling’s test without previous 
inversion. The amount of ash, consisting of alkaline salts is 
very small. 

Professor Kobert has recently separated from true sarsa- 
parilla three glueosides, smilacin, sarsasaponin, and parillin, — 
these compounds differ in physiological activity, but are members 
of a homologous series to which has been assigned the general 
formula C" 

Cofmnrrce . — From 1(5,000 to 17,000 peculs of 133 lbs. each are 
annually produced in Southern China. The greater part is 
consumed in China, but a very considerable portion must reach 
India, as the drug is to be found in every bazar throughout the 
country. 

Smilax ovalifolia, Bo^L, Bhvedc, llorf, MaL nV., f.3], 
Jangli-ushbah Malai-tamara {Tam,), Konda-t4mara 

{Tel,), Gutwel, Gdtl {Bomb.), Kal-tumara {MaL), is a climbing 
shrub very common in the Concans. The roots are very 
numerous, and have a general resemblance to sarsaparilla. A 
section shows a dry, suberous, brown bark ; secondly, one row 
of 5-sidcd yellow cells, which are more or less wedge-shaped, 
their nuclei being situated towards the apices ; thirdly, a range 
of numerous rows of ovoid cells, variable in size, with central 
nuclei ; these extend as far as, and partially surround, the 
vascular zone, which convsists of large vessels with generally 
two smaller ones in contact with them. Within the vascular 
zone the central portion of the root is made up of large thin- 
walled cells, filled with starch or red colouring matter; the 
latter is most abundant in young roots. The drug is not used 
by the natives, but in Goa it is kept in all the shops, and is the 
country sarsaparilla of the Portuguese. 
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DRACiENA CINNABARI, Balf. f. 

Fig. — Balf. /. in Trans. Roy. Soc. Edm. xxxL^ Tab. 
xcvi — xcvii. Dragon^s blood {Eng,), Sang-dragon (J'r.). 

Hab. — Socotra. The resin. 

Vernacular. — The tree— Kharya(iSoco^m). The resin — Dam- 
khoheil, Edah (Socotra), Dam-el-akhwain (Arab., Ind. Bazars), 
Hira-dukhi (Hind,), Hira-dakhan (Bomb.), Kandamurgarittam 
[Tam.), Katgamurgam-nitdru {Tel,). 

History, Uses, &C. — On the Deir-el-Bahari monument 
at Thebes, erected by Hatasu, a queen of the 18th dynasty, who 
lived about 1700 B.C., there are representations showing the 
commissioner of the queen going over the sea to the country of 
Punt and of ‘ To Nutcr,’ and bringing therefrom, amongst other 
things, plants bearing ^ Ana,’ which is shown as a gum or resin 
in the form of red tears on the stems of small trees with 
ovate-lanceolate leaves. The To Nuter of the inscription has been 
identified with the Sacred Islands of Pliny, and the modern 
archipelago, including Socotra. The gum or resin is probably 
dragon’s blood, as that is the most remarkable substance of the 
kind produced on the island. The author of the Periplus of 
the Erythrean Sea, A.D. 54-68, mentions Kiwafiapi as a produc- 
tion of the island of Dioscorida, the ancient Greek name of 
Socotra. Dioscorides (v. 63) notices its medicinal uses under 
the same name, and states that it is produced in Libya (Africa). 
Both he and Pliny (33,38) distinguish it from the mineral 
cinnabar; the latter writer states that the price of genuine 
cinnabaris is fifty sesterces per pound. A myth was current 
among the Greeks and Romans that this substance was the 
blood of the dragon or python crushed beneath the weight 
of the dying elephant, round which it had wound itself 
to suck the animal’s blood. Rufus Ephesius and Galen 
notice the use of the drug for stopping haemorrhage from 
wounds. 
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Among the Arabs it bears many names, such as Dam-el- 
akha-wain, Shayyan, Aida vulg. Eda, Dam-el-tiiinin, and Dam- 
cl-thuaban ‘^dragon^s blood/^ Eland am, Katir-ed-dam, and later 
El-katir-el-makki vulg. Katr-inakkch. Johaniia-bin-Masa- 
wiyeh, physician to the Caliph IIuroun-cl-Easliid, specially 
recommends it for strengthening the stomach and liver, and as 
an astringent ingredient in collyriums. On account of its use 
as a colly rium, the Arabs sometimes call it Dani-kuhl or simply 
Kuhl colly rium. 

Among the Persians it is known as Khdn-i-siy awash, and 
they have a myth that when Afrasiab killed Siy awash, tliis 
plant sprung up upon the place where his blood was shod. The 
author of the Burhan, who relates this story, also remarks that 
the gum is said to come from Africa. HajiZein (1368) notices 
three qualities of dragon’s blood, viz,y Cliakideh ‘ drop,^ Turdbi 
^ earthy,’ and Khashabi ^ mixed with wood.^ He says it is not 
the gum of the hakam [Ccrmlpinia Sappan) as supposed by 
some, but of a trce*growing in Africa. The author of the 
Tuhfat-cBmiiinhiin states that the jdant which produces it is 
not known ; ho notices its use for painting glass. The author 
of the Makhzan (1770) merely repeats what older writers have 
said. 

Ainslic ImL, i., 113) remarks that it is often con- 

founded with Kino by the native doctors of Lower India. 
The Tamool doctors recommend a solution of it in arrack as 
an external application to the head and temples in cases of 
syncope. 

Although the early European travellers in the East 
mention Socotra dragon^s blood, Guibourt and Pereira do 
not notice it, and nothing exact regarding its source was 
Jinown until Wellstead (Joiirn. Roy, Goog^ Soc,, v. (1835), 198) 
described the tree, but wrongly supposed it to bo Pterocarpus 
Draco, 

Professor Bayley Balfour, who visited Socof ra a few years 
ago to examine the fauna and flora of the island, was the first 
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to give us any exact information concerning the species of 
Dracaena yielding dragon’s blood in Socotra, and the way in 
which it is collected. He says, the resin exudes most abun- 
dantly immediately after the rainy season ; the natives collect 
it by chipping it off with a knife into a small bit of skin placed 
against the tree ; there are different qualities collected : 
the large tears, which are the best and most expensive, and are 
called Eda/i amsal ( J f best Edah) ; 2nd, small portions 
which become detached, forming powdery dragon’s blood or 
Edah diikhah ^ Edah dust); ^rd, an inferior kind, 
obtained by melting the refuse into cakes, called Edah milidhah 
( Edah of the ladle). 

Description. — The best quality may at once be distin- 
guished by its occurring in tears, the surface of which is covered 
by a dull red powder. When broken, the surface is glassy, 
translucent, and of a beautiful garnet colour. Imitation tears 
are manufactured in India from the powdery dragon’s blood; 
they may easily bo detected by their wanting the glassy 
fracture of the genuine article. Cake dragon’s blood is also met 
with ; it is of a dull red colour, and contains fragments of bark- 
wood, and other refuse. 

Chemical composition. — See Calamus Draco, 

Commerce. — The drug is imported into India through 
Bombay. 

Zanzibar Dragon’s blood is similar in appearance to 
that which comes from Socotra, and is not distinguished 
from it in Indian trade. Hildebrandt has ascertained that 
it is obtained from the stems of Dracania Schizantha 
(Baker) . 

The natives remove pieces of the bark about two inches 
square, and the cavity in two to three weeks’ time become^ 
filled with the resin. In Zanzibar it is used in ophthalmia, 
and is said to be called ‘‘ Macziwa ya watu wawili,” meaning 
the milk of two men, or Matcho ya watu wawili,” the eyes 
of two men. . 
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BROMELIACEiE. 

ANANAS SATIVA, Linn. 

Fig. — Bot. Mag.y t, 1554; Rheede, Ilort, Mai. xi.y t. 1, 
Pine-apple {Eng,)y Ananas {Ft.). 

Hab. — America. Cultivated throughout the East. The 
fruit and leaves. 

Vernacular. — Anannds [Hind.)y Ananas, Anaras [Beng.), 
Annas, Annas {Mar.)y An4ras (Gtiz.), Andsha-pazham (Ta/n.), 
Anasa-pandu (TcL)y Kaita-chakka, Parangi-chakka (Mal,)y 
Andnasu-hannu (Can,). 

History, Uses, &C, — The Pine-apple was unknown in 
India prior to the discovery of America ; it was first made 
known to Europe by Hernandez in 1513, and was introduced 
into India by the Portuguese from Brazil in 1594. 
Its introduction is mentioned by Abu Fazl in the Ayeen-i- 
ahbariy and also by the author of the Ddra Shakoh, The 
vernacular names are mostly derived from the American names 
Anasi and Nanas, but the Malabar name Parungi-chakka 
signifies “ European Jack fruit.’’ Bheedc states that in Mala- 
bar the leaves boiled in rice-water and mixed with Pulvis 
Baleari afford a drink which is given to dropsical patients to 
purge off water ; the unripe fruit is given with vinegar to 
cause abortion and to relieve flatulent distension of the 
abdomen. The author of the Makhzan-cl^Adwiya describes two 
kinds of pine-apple, mz., the ordinary kind, and a small kind of 
superior sweetness and flavour called Kaunla, He says that the 
fruit is cold and moist, suitable to those of a bilious tempera- 
ment, but not to the phlegmatic ; to lessen its coldness it should 
be cut in thin slices and washed in salt and water and after- 
wards in pure water ; it may then be sprinkled with sugar and 
rose-water and eaten. A little ginger is also said to render the 
fruit more wholesome. Pine-apple chutney, preserve, and 
sherbet are also mentioned, birt .nothing is said about the 



Chevcrs p. on the juidiorify of Itnbu Kanny 

Lall Dev, bas t\\o £oUo\vin" clt Si-ription of its ii«o in neujral: — 
‘‘A green, unripe one, only half-gn»\vn is us<^l. It is dm»r- 
ticated, and the pulpy mas? <»f a whole <»m' is administen'd to 
the woman with a small quantity of salt It is efficacious only 
during the earlier months of pregnancy; and, after the thinl 
month, its action is very douhtful. I>ut, if administered to 
suitable cases, the uterus Ixgins to eontrael within twelve 
hours, W'hcn sliglit lia morrliage oceiirs als«». Its aetion then in- 
creases, and within the course of twenty-four hours the ovum is 
expelled. Occasionally the woman’s life is j^opardizinl by 
flooding, but, as a rule, there is not much danger to be ap- 
prehendod/ * Again, at page 718, Oh ever? says: “A note wliieh I 
have from Babulvoylas Chunder Chatter jee renders this matter 
plain. He says that acid fruits are regarded as abortives. Ho 
knew a case in which a woman aborted at an advanced stage of 
pregnancy by eating ( with that intention) abjnt two pounds of 
ripe pitie-apple. This iruit is rendered uxyViolesome by tbe 
presence of a very strong fibre w^hich acts afa mechanical irri- 
tant on the bowels, I had under my ownKarc an English lady 
wbo died of dysentery, after having abor/ed, at about tbe fifth 
month of pregnancy. The cause of her illness appeared to be 
the ravenous eating of raw pine-ap^le.” 

Description. — The plant is biennial, not unlike an aloe, 
but the leaves are much tMunt^r, and of a hard fibrous texture, 
with numerous short sharp spines on the edges. The fruit is 
produced on a short stem which rises from the centre of the plant, 
and bears a scaly conical spike* surmounted by a number of small 
spiny leaves called the crown. This conical spike bears a number 
of small bluish flowers having three petals and a 8-parted 
calyx ; after flowering, it gradually enlarges and eventually 
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Chrmiml composition . — The essence of pine-apple is {Mrepftl^ 
artificially by mixing butyrate of ethyl with 8 Dr 10 parts of 
spirit of wine. Pine-apple juice contains a proteid-digestin^ 
ferment. Three fluid ounces digest 10 to 15 grains of 
coagulated albumen ; it acts equally well in acid and alkaline 
solutions, and best in a neutral fluid. The juice also contains 
a milk-curdling ferment. 

The ash has the following composition : — 


Potash 


Magnesia 

8-80 

99 

Lime 

1215 

99 

Phosphoric acid 

4-08 

99 

Sulphuric acid 



Silica 

4-02 

99 

Phosphate of iron 


99 

Chloride of sodium 


99 

Chloride of potassium .... 

-88 

99 

(Quoted by Kensington in 

Chemical Composition 

of Foods^ 


^c., ^c.) 

COMMELINACEiE. 

CQMMELINA BENGALENSIS, Limi, . 

Fig. — Clarice f Comm, et Cyri., 14, pi. iv. ; Wight Ic., 
t. 2005. 

Hab. — Bengal, Peninsula, Sind, Concan. The herb. 

Vernacular . — Kdnchara (Hind . ), Kachrddam, Kanchara 
(Bong.), Cliura, Kanna [Punj., Sind), Kena (Mar.), Kanang- 
karai (Tam.)^ Venna-devi-kura, Niru-kassuvu (Tcl.), Hittagani 
(Can.). 

History, Uses, &C. — This and several other species of 
Coramelina are included under the Sanskrit name of Kanchata. 
They are small herbaceous plants which appear everywhere 
towards the end of the rainy season and are remarkable for 
their brilliant blue flowers. The stems, roots, and seeds which 
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contain much mucilage and starch are used on account of 
their demulcent properties, and are eaten in times of scarcity. 
0. mnmunis is said by Loureiro to be refrigerant and laxative, 
and to be useful in strangury and costiveness, 

Tradescantia axillaris, WilhJ,, Rkeedc, IIorL Mai x., 
f. 13, A very similar plafit, and often called by the same 
vernacular names, has similar properties, and its seeds have 
frequently proved to be a valuable resource in times of famine. 
Ainslie notices it under the Tamil name of Nirpulli (Ma/, IncL, 
ii., 250). 

Lyon found the seeds to have the following percentage com- 
position: — Water 10-26, fat 0*62, albuminoids 15*99, carbo- 
hydrates 54*7.9, cellulose 9*36, ash 8*89. The nitrogen was 
estimated at 11*28 grains per oz., and the nutritive carbon at 
145*80 per oz. He calculates the nutritive .value of the seeds 
as compared with the average cereal at 100*00 to be 85*76. 

XYEIDE^. 

XYRIS INDICA, Linn, 

Hort, Mai ix,y t, 73, 

Hab. — Salt marshes in Bengal, S. Concan, and Coromandel. 
The herb. 

Vernacular, — D4dmdri {Hind.), China-ghauza, Dabi-duba 
{Beng.), Kochilitti-pullu {Tani,), Kochilachi-pulla {Mai,), 

History, Uses, &C. — Xyvm {ivpU) is a name given 
by Dioscorides (iv., 24) to a species of Iris, which has been 
identified with feetidismna, Linn. Pliny (21, 83) speaks of the 
same plant as the wild Iris called by some Xyris ; it appears to 
have been applied locally to disperse scrofulous swellings and to 
promote the healing of sores, and given internally as a diuretic 
and alterative. Linneus transferred the name to a genus of 
flag-like plants growing in the East and West Indies. 
X. indica does not appear to be mentioned in any of the standard 
native medical works, but Rheede notices its use in Malabar in 
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the following terms : — Foliorum sucous cum aceto mixtus 
impetigini resistit ; folia cum radice oleo incocta contra lepram 
sumantur ; cum mungo {PhUseo/us Mungo ^ Linn.) decocta et 
epota somnum consiliant.’’ Agardh, the Swedish botanist, 
notices its use as a remedy for itch and leprosy. Ainslie gives 
the plant a place in his Materia Iridica (ii., 125), but merely 
repeats what Ehecde has already said. Roxburgh gives a full 
description of it, and remarks on the authority of the Hon’ble 
J, Ilydc that the natives of Bengal esteem it a plant of great 
value, because they think it an easy, speedy, and certain cure 
for the troublesome eruption called ringworms.*^ 

Description. — Root fibrous, annual ; leaves radical, 
bifarious, straight, sword-shaped, on one edge slit into a sheath 
for the scape, pointed, smooth, 6 — 12 inches long ; scapo 
naked, round, striated, erect, length of the leaves, each sup- 
porting a round, flower-bearing head ; flowers, bright yellow y 
bracts 1-flowcred, orbicular, concave, hard, smooth ; calyx 
3-leaved, hid withiti the scale, membraneous; petals three, 
each supported on au unguis just long enough to raise their 
expanding, oval, crenate borders above the scales ; filaments 
three ; anthers twin ; germ superior, 3-sided ; style 3-cleft ; 
stigma torn; capsule 3-valved, 1 -celled; seeds numerous. 
{Roxburgh^) 

Cliemiml composition. — The plant contains a red colouring 
matter soluble in alcohol and intensified by alkalies and having 
some reactions peculiar to chrysophanic acid. 

PALM^. 

COCOS NUCIFERA, Linn. 

Fig. — Roxh. Cor. PI. i., t. 73; RheedCy Eort. Mai. i., 
tt. 1 to 4. Cocoanut (Lug.)^ Cocotier (Fr.). 

Hab. — Indian Archipelago and coasts of India. The 
flowers, fruit, shell, oil, juice, tomentum, root, and ash. 

Vernacular. — Narryal {Eind.^ Bcng.), Nariyal {Guz.)^ Naral, 
Narali mdd (Mar.)^ Tenha, Tenna-maram (Tam,)^ Nari-kadam^ 
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Tenkaya-chettu (Tel.), Tengina-gida, Tengino-kayi (Cm.), 
Tenga, Ten-maram (Mai.). 

History, Uses, &C. — The cocoanut, formerly written 
coconut, derives its European names from the Portuguese coco, 
'^a mask/' Garcia abHorta says : ‘‘ We have given it the name 
of coqus on account of its having three holes which cause it to 
resemble the face of a cat or similar animal/' The resemblance, 
however, of this nut to a head and face had not escaped the 
notice of the Hindus ; long before the Portuguese had set foot 
in India, ndral was used as a cant term in the sense of head, 
pate, sconce, &c., and was sometimes used to represent the 
head of a dummy figure by the relatives of a deceased person 
whose body could not be found, and who nevertheless were 
desirous of rendering to it the usual funeral rites. Various 
superstitious uses to which the cocoanut is put in India 
attracted the notice of the early missionaries. Vincenzo Maria 
da Santa Caterina [Viagglo alle Indie Orient.^ iii., 29) states that 
when an Indian falls sick, they spin a cocoanut ; if it stops 
with its face towards the West, the sick person will die, but if 
it faces the East, he will recover ; he also notices the offering of 
a cocoanut at the commencement of any building. To this we 
may add that on the Western Coast cocoanuts are offered to 
the Sea on the day of the full moon of Shravan, when the 
monsoon is supposed to terminate. It is related that in former 
days the European Governor of Bombay used to go in state 
and throw a golden cocoanut into tho sea on this day- In 
Hindustan there is also a practice among the Indian Maho- 
metans of breaking a cocoanut to ascertain whether a pregnant 
woman will be delivered of a male or female child ; if it is 
empty she will be delivered of a son, if not, of a daughter : 
this is called “ nariyal torna." Breaking a cocoanut against 
tho wall of a person's house is in Western India an indication 
of enmity to the inmates of the house, and is connected with 
the practice of smelling the heads of children before allowing 
them to leave the house. The utarna or casting away of 
disease or misfortune may be performed by carrying a cocoanut 
to a distance from the house and breaking it. 



Among the Hindus the most important function of this hut is 
at marriages, when it is the custom to place the tobU of the bride, 
which the parents must see and touch in token of their appro- 
bation of the marriage, in the half of a broken cocoanut. Here 
the tuli and nut represent h jeu des epoux, De Gubematis 
relates that the continuance of this practice among their coh- 
verts greatly exercised the patience of the Jesuit missionaries, 
and that the matter was finally settled in 1704 by a decree 
of the Cardinal de Toumon to the following effect : — Fructus 
etiam vulgo dictus Coco, ex cujus fractione prosperitatis vel 
infortunii auspicia gentiles temere ducunt, vel omnino a Chris- 
tianorum nuptiis regiciatur, vel saltern, si ilium comedere velint 
non publico sed secreto et extra solemnitatem apariatur ab iis 
qui, evangelica luce edocti, ab hujusmodi auspiciorum delira- 
mento sunt alieni/^ lu the coast districts, cocoanuts and sugar- 
cakes {ndral, hatdsa) are lavishly distributed to the guests on 
important festive occasions, such as marriage, the phool cere- 
mony on the event of the first menstruation and first pregnancy, 
and the thread ceremony ; in other parts of India their place 
is supplied by betel-nuts. In Europe nuts appear to have been 
always regarded as auspicious and symbolical of fertility ; the 
Homans scattered nuts at weddings ; Virgil says, ‘‘ Sparge, 
marite, nuces,’’ and De Gubematis states that this custom still 
exists in several parts of Southern Europe ; in Piedmont there 
is a proverb : T?an e nus vita da sjms. 

The economic uses to which the cocoanut tree and its products 
are put in the East, are so numerous, and have so often 
been described, that we will not attempt to recapitulate them, 
but refer the reader to the Dictionari/ of the Economic Products 
of India (ii., 415). At the Colonial and Indian Exhibition, 
Mr. M. C. Pereira, Hoad Assistant to the Government Medical 
Storekeeper, Bombay, exhibited a collection of eighty-three 
articles prepared from the tree, and we are informed that he 
has since added considerably to his collection. 

Sanskrit medipal writers describe the tree under the name 
of Narikela or Narikera, and give it many synonyms, such as 
Tunga '‘lofty,*' Trina-raja “king of grasses,** Skandha-taru 
lll-~65 
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•‘ stem tree," Dur-6roha "difficiilt of ascent," Kdrcha-sekh- 
ara crowned with a bunch of fruit," Dridha-phala ‘‘ having 
hard fruit," Rasa-phala ^‘having juicy fruit," Dridha-nira 
** having strong juice," Ac. The tree also bears the name of 
Langala " membrum virile." 

Dutt (Mat, Med. of the Hindus^ p. 247) gives the following 
summary of the medicinal uses of the cocoa palm mentioned in 
Sandcrit medical works : — " The water of the unripe fruit is 
described as a fine-flavoured, cooling, refrigerant drink, useful 
in thirst, fever, and urinary disorders. The tender pulp of the 
fruit is said to be nourishing, cooling, and diuretic. The pulp 
of the ripe fruit is hard and indigestible, but is used medicinally 
in the preparation called Ndrikela-khanda. The terminal bud 
of the tree is esteemed as a nourishing, strengthening, and 
agreeable vegetable. The root of the tree is used as a diuretic, 
and also in uterine diseases. The oil is said to promote the 
growth of the hair and to prevent it from turning grey, 
and is much used by native women ; in Bengal it is scented 
and sold under the name of Mdthdghasd. The ashes of the 
leaves are used in medicine, and contain much potash. The 
fresh juice of the tree is considered refrigerant and diuretic ; 
when fermented it constitutes one of the spirituous liquors 
described by the ancient writers. The cleared shell of the 
nut is burnt in the fire, and when thoroughly ignited covered 
up in a stone cup, the fluid thus obtained is rubefacient, 
and is an effectual domestic remedy for ringworm. The 
n4rikela-khanda already mentioned is made in the following 
manner : — Take of the pounded pulp of cocoanut half a s6r, fry 
it in eight tolas of clarified butter, and afterwards boil in four 
s6rs of cocoanut water till reduced to a syrupy consistence. Now 
add coriander, long-pepper, bamboo manna, cumin and nigella 
seeds, cardamoms, cinnamon bark and leaves, cyperus root 
the flowers of Mesua ferrea, one tola each in fine powder 
prepare a confection. The dose is two to four tolas, in d"" with 
sia and consumption. iowing 

^ The cocoa palm is supposed by some to have 
icovptA^ipoi/ ( iivhpov ) of Theophrastus (H. P. iv., 2, 
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Cuci of Pliny (13,19), but their description appears to agree 
better with the HyphcBue coriacea or Doom palm of Egypt. 
The Arabs call the cocoanut ITirjil, and the Persians Nargil, 
Bkdinj, and RSnaj ; their physicians describe it as hot and dry, 
nutritive and aphrodisiacal, beneficial to those suffering from 
piles ; the kernel when it has been kept for some time is con- 
sidered to be anthelmintic. They remark that it is not easily 
digested, especially when old. 

European physicians, who have practised in India, recommend 
the water contained in the unripe fruit as a cooling, refrigerant 
drink, useful in fever and urinary disorders. The milky fluid 
obtained by pulping the unripe kernel and expressing it has 
been recommended as a nutritive diet in debility and cachexia; 
in large doses it is aperient, and Mr. Wood has suggested its 
use as a substitute for castor oil. {Pharmacopoeia of India,) 
The anthelmintic properties of the cocoanut noticed by Maho- 
metan writers have been confirmed by European observers ; the 
dose is the rasped kernel of a single nut, followed by a dose of 
castor oil. Oocoariht oil has been recommended as a substitute 
for cod liver oil, but its prolonged use is said to induce dis- 
turbance of the digestive organs and diarrhoea; this objection 
may be removed by using the olein separated from the solid 
fats, as is done by the natives in the preparation of what 
they call muthel or hand oil. To prepare this the kernel 
of the fresh nuts is pulped and strained and the oil 
separated from the milky fluid by heating it ; a preparation 
of the same kind is now known in Europe as coco-olein^ 
Cocoanut oil is not suitable as a vehicle for liniments, but 
the soap prepared from it, and known as marine soap, may 
be used in plaster-making and in the preparation of soap 
liniment ; it is freely soluble in spirit. A purified cocoanut 
^1 has of late years been introduced in Germany as a 
^*^bstitute for lard ; it has been recommended to pharmacists 
Pis less liable to rancidity than lard. The saocharine juice 
ibtained by cutting the spathe of the cocoa palm, when 
‘•^rmented and distilled, yields a clean spirit suitable for 
^^armaceutical purposes. 
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Description. — The cocoa palm, which has now been 
introduced into all tropical countries, grows to a height of 70 
or 80 feet, and has at the apex a tuft of leaves which are 
twelve feet or more in length and have numerous narrow rigid 
leaflets. The spathe, from which toddy is obtained, when un- 
disturbed produces numerous yellowish-white flowers succeeded 
by the fruit, only a small proportion of which come to maturity 
in about twelve months from the time of flowering. The imma- 
ture fruit contains a clear sweet fluid, which gradually dries up 
as the nut ripens. The kernel which lines the interior of the shell, 
after the nuts have been kept for some time, dries up and sepa- 
rates from it, and is then called khopra ; from it is obtained by hot 
pressure or by boiling in water the cocoanut oil of commerce, 
which has a mild, bland taste, a pale yellow colour, and peculiar 
odour. In hot climates it remains fluid, but when exposed to 
cold, it becomes of a butyraceous consistence and white colour. 
Its melting point varies between 22® and 30®C ; the cold 
pressed oil melts at 20®C. or less ; the fused, thin, transparent 
yellowish oil congeals between 18® and r2®C. After having 
been heated it remains liquid for several days. The oil is 
readily saponified at a low temperature, the soap being white, 
hard, and capable of uniting with much water. 

Chemical composition , — Fresh cocoanut kernel contains water 
46‘64, nitrogenous substances 5’49, fat 35*93, ' non-nitrogenous 
extract 8*06, lignin 2*91, ash 0*97 per cent., and when dried 
yields nitrogen 1*65 and nitrogen free extract 67*33 per cent. 
(Konig in Hammerbacher Landtv, Versuclmk, Bd. 13, s. 243.) 
Palm sugar examined by P. Horsin Deon (1879) yielded water 
1*86, cane sugar 87*97, inverted sugar 9*65, other substances 
0*50 per cent., and when dried 89*64 per cent, of cane sugar. 
The other organic substances consisted of 1*71 per cent, reduci- 
ble sugar, 4*88 gum, and 3*06 mannite and fat. {Konig, 
Nahr%mg8-mittelh) 

The milk of ripe and unripe cocoanuts has been analysed by 
L. L. va,n Slyke. The weight of milk from unripe nuts varied 
irom 230^5 to 383*7 grams, and in a ripe nut only 109*6 grains^ 
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The composition of the unripe milk is an average of six 
analy^^es * — 

Milk of unripe nuts. Milk of ripe nuts. 


W j at 60° 95*00 91*23 

A«h *617 1*06 

Glucv-se 3*973 trace. 

Cane sugar trace. 4*42 

Proteids *133 *291 

Fat *119 *145 


{Journ. CJmn, Soe., June, 1891.) 

According to Hammcrbacher, the fresh milk has the follow- 
ing composition : — 

Water 91*50 per cent. 

Albuminoids *46 ,, 

Fat *07 „ 

Nitrogen free extractive 6*78 „ 

Ash 1*19 „ 

The milk had a sp. gr. of 1 *0442. No fatty acids were present, 
except, perhaps, propionic. 

For the composition of coQoumkt pearU^ the reader is referred 
to Nature for 1888. 

Cocoanut oil has a peculiar and highly complex chemical 
composition. It is largely composed of the glyceride of lauric 
acid, and contains even lower homologues {e,g. capric, 

caprylic, caprpic) capable of distillation in a current of open 
steam, and to some extent soluble in water ; but the glycerides 
of myristic, palmitic, and stearic acids are also present in 
notable proportion. On the other hand, the low iodine absorp- 
tion shows that comparatively little olein or its homologues can 
be present. [Allen,) 

Commerce , — In 1880-81 the foreign exports of cocoanut oil 
amounted to 1,888,122 gallons, valued at Rs. 20,90,797, Madras 
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'alone having shipped to foreign countries 1,690,620 gallons, 
and sent in addition to other Indian ports 1,493,756 gallons^ 
In 1886-87 the exports were 1,099,864 gallons, valued at 
Bs. 13,24,589, and the imports 556,562 gallons, valued at 
Es. 7,54,615. The bulk of the exports (viz., 689,087 gallons) went 
to the United Kingdom. The imports were mainly from Ceylon 
(438,144 gallons), Bengal taking by far the largest proportion 
(viz., 350,437 gallons). If to these facts an abstract of the 
coasting traflBc be added, some idea of the present position of 
the cocoanut oil trade may be had. The imports coastwise 
were in 1888, 167,486 gallons, valued at Rs. 2,05,60,067 ; the 
exports were 1,942,829 gallons, valued at Rs. 20,74, 455. Of 
the imports, Bombay received 794,577, Burma 338,056, Bengal 
131,463 gallons, and these quantities were almost entirely 
obtained from Madras. Cochin sent to Bombay 15,789 gal- 
lons, and to Madras 13,188 gallons. The other items to make 
up the total coastwise imports were unimportant. Local pro- 
duction added to these imports would constitute the supply from 
which the exports could be made, and in the case of Madras it is 
noteworthy that that Presidency imported practically no 
cocoanut oil, so that her exports to foreign countries and to 
other Indian ports were drawn exclusively from local supplies. 
With the exception of the small amounts obtained from 
Cochin, Bombay, &c,, and some 6,000 gallons from Ceylon and 
other foreign countries, Madras imported no cocoanut oil. But 
she exported 1,754,701 gallons, of which 1,008,621 went to 
Bombay, 273,347 to Burma, 191,413 to Travancore, and 
155,202 gallons to Bengal. But Bengal exported coastwise 
8,648 and Bombay 3,454 gallons. The Bengal exports went to 
Burma, and the Bombay to Sind, Madras, Goa, JK^attywar, &c. 
Adding the foreign exports to the coastwise exports and deduct- 
ing total of the imports, we learn that Madras exported in 
1888, 3,425,221 gallons — an amount which may be viewed as 
the surplus over local consumption. Turning to Bengal and 
Bombay, a very different state of affairs is found to prevail — the 
imports exceed the exports, in Bengal by 313,009 gallons, and 
in Bombay by 1,125,572 gallons. An enormous trade in 
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cocoanut oil is done in Gochinj as will be seen from the exports 


for six years : — * 

Europe. India, Burma, &c. Total Tons. 

1884- 85 6,613 6,066 12,679 

1885- 86 3,494 7,237 10,731 

1886- 87 4,967 5,382 10,349 

1887- 88 6,300 6,048 12,348 

1888- 89 6,193 7,775 13,968 

1889- 90 4,048 8,264 12,312 


A very imperfect idea of the supply and demand for this 
oil would, however, be conveyed, were we to omit to examine 
the trade in dried kernel, the substance from which the oil 
is expressed. This is largely exported to foreign countries 
and sent from one province of India to another. In 1886-87 
the imports were 125,222 cwts., valued at Rs. 11,76,799, 
and the exports 9,337 cwts., valued at Rs. 79,836. The 
imports come chiefly from Ceylon and the Straits Settle- 
ments, and are aln^ost exclusively delivered in Bengal and 
Bombay. The exports go mainly from Madras, the greater 
part to Portugal, Persia, Russia, and Arabia, each receiving 
from 300 to 500 cwts. Of the imports by far the larger por- 
tion was received in Bombay. 

Borassus flabelliformis, Linn, Rheede, Sort, MaL L, 
tt, 9, 10, is the Palmyra palm of the English, and the Roudier 
a ^ventails of the French. In Sanskrit it is called T41a, and 
in the vernaculars Tdl, T4d, Tdr, and Panai-maram. The 
properties of the various parts of this noble palm are described 
in detail in Sanskrit medical works. The root is considered to 
be cooling and restorative ; the saccharine juice obtained from 
the spathe cooling and diuretic when fresh, but intoxicating 
when fermented ; the pulp of the ripe fruit heavy and indiges- 
tible; the gelatinous contents of the unripe seeds refreshing 
and cooling; the embryo of the germinating seed, and the 
terminal bud of the tree, are used as vegetables, and are con- 
sidered to be cooling, nutritive, and diuretic ; the ash of the 
spathe is given as a remedy for enlarged spleen. 



Slie spirit distilled fi^m the jmee of tlib |mlm^ ^i^ 

tliAt obtained from the cocoa pfd^ , * 

The finei brown, silky substance on the young petioles of the 
leaves of this and other palms is used as a styptic. 

B. flahelliformis yields an insoluble gum, like tragacanth, 
but of a darker colour. 

For an account of the economic uses of this palm, the reader 
IS referred to the Diet. Econ. Prod. India, i., p. 495. 

Phoenix sylvestris, Boxh., Bheede, Sort. Mai. ni., tt. 22 
to 26, Kharjura (Sam.), Kajdr (Hind., Bevg,), Send! (Mar.)^ 
Ishan-chedi ( Jhm.), also yields a juice, from which spirit is 
obtained. The fruit called Kharik pounded and mixed with 
almonds, Quince seeds, Pistachio nuts, spices and sugar forms 
a Pamhtik, or restorative remedy much in vogue. A paste 
formed of the seeds and the root of Achi/ranthes aspera is eaten 
with betel leaves as a remedy for ague. 

The juice of this palm is obtained by tapping the trunk. 

LODOICEA SEYCHELLARUM, Lci/h 

Fig.—BoL Mag., 2734-5-6-7-8. Sea Oocoanut (Eng.), 
Coco-de-mer (Fr.), 

Hab« — Seychelles# 

Vernacular. — Darya-ka-nariyal (Hind.), Kadat-rengay 
(Tam.), Samudrapu-tenkaya (Tc^Z.), Katal-tenna (il/aZ.), Darya- 
nu-ndriyal (Ouz.), Jahari-naral (Mar.). 

History, Uses, &C.— Prior to the discovery of the 
Seychelles Islands in 1 743, the large and peculiar-shaped nut 
of this palm, found floating in the Indian Ocean, was an object 
of curiosity which gave rise to many fabulous tales ; it was 
called Sea Oocoanut and Ooco-de-mer by Europeans, Narjil- 
bahri by the Arabs, Narjil-i-daryai by the Persians, and 
important medicinal virtues were attributed to it. It is now 
no longer valued by Europeans, but is still in great repute 
among the Arabs and Indians as a tonic, preservative, and 
alexipharmic. 



Rumphius gives a long account of this palm under tile name 
of O 0 CO 8 Maldivicm. The kernel is used in India in con- 
junction with lignum colubrinum as a tonic, and a paste made 
of it in conjunction with the powdered horns of the Sambhar 
deer and the seeds of Strychnos Nux-mmica is applied to 
enlarged glands. 

Description. — Thomas Moore, in the Treamry of Botany y 
says: ‘‘This magnificent palm, which is found only in two 
small islands, Praslin and Curieuse, belonging to the Seychelles 
group, requires a great length of time to arrive at maturity. 
The shortest period before it puts forth its flower-buds is thirty 
years, and a hundred years elapse before it attains its full 
growth. From the age of 15 to 25 years it is in its greatest 
beauty, the leaves at this period being much longer than they 
are subsequently. The stem grows quite upright, straight as 
an iron pillar, and in the male trees frequently attains a 
hundred feet in height, the females being shorter. At the 
age of thirty, it first puts forth its blossoms, the males forming 
enormous catkins about three feet in length and three inches 
in diameter, while the females are set upon a strong zigzag 
stalk, from which hang four or five, or sometimes as many as 
eleven nuts, averaging about 40 lbs. weight each. From the 
time of flowering to the maturation of the fruit, a period 
of nearly ten years elapses, the full size, however, beiug attained 
in about four years, at which time it is soft and full of a 
semi-transparent jelly-like substance. The apparently pecu- 
liar formation of the root portion of this tree attracted much 
attention a few years since, but upon comparison with other 
palms it seems to be explained as an extraordinary development 
of a common system. The base of the stem is rounded and 
fits into a natural bowl or socket, which is pierced with 
hundreds of small oval holes about the size of a thimble, with 
hollow tubes corresponding on the outside, through which 
the roots penetrate the ground on all sides, never, however, 
becoming attached to the bowl, their partial elasticity affording 
an almost imperceptible but very necessary ^play’ to the parent 
stem when struggling against the force of violent gales. This 
ITI.--66 
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bowl is of the same substance as the shell of the nut, only much 
thicker; it rots very slowly, for it has been found quite perfect 
and entire in every respect sixty years after the tree has been 
cut down.*' The fruits are covered externally with a thick 
fibrous husk, and contain usually one, but sometimes two or 
even three immense nuts with hard thick black shells, each 
being divided half-way down into two lobes. The kernel is 
from three-quarters to one inch thick, and very hard and white, 
having much the consistence of vegetable ivory: it has no odour 
or taste ; when soaked in water it softens a little, and can be 
split into thin fibrous bundles. 

Microscopic structure . — The kernel is composed of spindle- 
shaped cells having a central cavity, from which club-shaped 
canals extend to the cell-wall, where they are opposed to simi- 
lar canals belonging to a neighbouring cell. 

Commerce . — The nuts are an article of export from the 
Seychelles; hundreds of them maybe seen at Port Victoria, 
Mah^, whither they are brought from the island of Praslin. 
Value in Bombay, Re. 1^ per lb. for the dry kernel. 

Entire nuts fetch from Re. 1 to Rs. 2 each, according to 
their size. 


ARECA CATECHU, Linn. 

Fig . — Roxb. Cor, PL t. 75 ; Bentl, and. Trim.y t. 276. 
Arecapalm {Eng.)^ Arec cultive {Fr,). 

Hab. -—Cochin-China, Malay Peninsula and Islands. Cul- 
tivated throughout tropical India. The seed. 

Vernacular . — Supdri (Hind., Beng., Guz., Mar.), Kamugu, 
Pdkku (Tam.)j P6ka-vakka, Vakka (T&Z.), Adike (Can.), Adaka 
(Mai). 

History, Uses, &C. — The betel -nut, in Sanskrit Guvaka, 
Puga, and Kramuka, is a masticatory of great antiquity in the 
East. In the Panchadandachattraprabandha, Devadamani, she 
who compels the gods," goes to the court of king VJkramdditya 
to play with him, dressed in a sky-blue robe, having in her 
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hand and in her month a betel-nut wrapped in a leaf of the 
Icalpaf one of the trees of Indra^s paradise, a fabulous tree, 
granting all desires. The betel-nut is symbolical of festivity, 
and is a phallic emblem. Vincenzo Maria da Santa Caterina 
in his Viaggio alle Indie Orientale says : — ‘‘ The Hindus adorn 
their idols with the nuts ; if a woman wears them in her hair or 
on her neck it is a sign that she is public.*’ The nuts are dis- 
tributed along with sugar cakes at marriages (see cocoa-nut) ; 
when wrapped in the leaves of the Pipei* Beth or pan, along 
with lime and spices, they form the hircu or vim, which is so 
much used by the natives of aU parts of India, snd is commonly 
presented by one to another in token of civility or affection. 
They are also given in confirmation of a pledge, promise, or 
betrothal, and among the Rajpoots are sometimes exchanged as a 
challenge: thus the expression hira nthana signifies to take up 
the gauntlet,” or take upon oneself any enterprise ; hira dalnaf 
“to propose a premium,’* for the performance of a task: the 
phrase originated in jp, custom that prevailed of throwing a hira 
into the midst of an assembly, in token of an invitation to un- 
dertake some difiicult affair ; for instance, in the first story of 
the “ Vetalapanchavinshaii,^^ the king, when he sends the 
courtesan to seduce the penitent who was suspended from a tree 
nourishing himself with smoke, gives her a hira, Bira dena 
signifies “ to dismiss ” either in a courteous sense or otherwise. 
A hira is sometimes the cover of a bribe, and a hira of seven 
leaves (sat p&n ha hira\ is sent by the father of the bride to the 
bridegroom as a sign of betrothal# At marriages the bride or 
bridegroom places a viri or cigarette-shaped vira between the 
teeth, for the other party to partake of by biting off the pro- 
jecting half; one of the tricks played on such occasions is to 
conceal a small piece of stick in this viri, so that the biting it 
in two is not an easy matter^ The nut is also a constant offer- 
ing to the gods at Hindoo temples, and on grand occasions the 
bira is covered with gold or silver leaf. 

The betel-nut is mentioned in Chinese worka written before 
the Christian era under the name of Pin-lang^ by some sup- 
posed to be a corruption of the Malay name Pinang ; but 
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Bretschneider states (Chinese Recorder, 1871), on the authority 
of the Nang Fang Tsao mu chang, a work written in the 4thL 
century, that the word is derived from Pin “ a guest/’ in 
allusion to the custom of presenting the nuts to guests which had 
been introduced into China from India. 


Early Arabian writers mention the Fdfal as the fruit of a 
certain palm, not of Arabia, hard as though it were wood. 
Thdr physicians describe it as good for hot and gross humors 
prepared as a liniment; and for inflammation of the eyes as a 
collyrium; and of great eflScacy for drying up the seminal 
fluid, and as a digestive. Fdfal is a corruption of the Persian 
Pupal, a word probably cognate with the Sanskrit Kuvara 
astringent,’^ but said by some to be derived from the Hindi 
Kubar ( jir? ) ‘‘ humpbacked/^ 

Though the betel-nut must haA^e been known to the Greeks 
who visited India, it does not appear to have been noticed by 
any of their historians or medical writers ; Desfoiitaines, how- 
ever, suggests that it may have been the Restiaturis or 
Protomedia of Pliny (24, 102), so called from its promotion of 
gaiety and good fellowship at carousals. 

Hindu medical writers describe the unripe nuts as laxative 
and carminative, the fresh nuts as intoxicating and productive 
of giddiness ; when dried, they are said to sweeten the breath, 
strengthen the gums, remove bad tastes from the mouth, and 
produce a stimulant or cxhilarant effect on the system. Their 
use is recommended in urinary disorders and as an aphrodisiac ; 


for the latter purpose a confection is made by boiling the 
in milk and adding a number of aromatic and , x 

substances ; sometimes Datura seeds and the leav- . 

. . duar,) ^ ^ 

indica are added to this confection, when it i.i , .es oi ^ 
modaka. Unripe betel-nuts which have b is called 
as red betel, or chikni auimri, and an er jeen boiled arc ^ 
from the water in which they have l^^^^j,ract which is ^ 
to women along with powdered red f of boiled is of^ ^^{^01 
confinement as a gentle stimulaiiSawflf^^^^ and other 
preparation is known as suf&ri c/e cour" Nf estem India 

of fresh betel-nuts gives rise tO' that t 
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giddiness is well known in the East, and it has also been 
observed that the nuts of certain trees in most betel planta- 
tions retain their poisonous properties when dried. These trees 
cannot be distinguished from the others, so that not unfrequently 
accidents happen from their nuts becoming mixed with the 
produce of the plantation before their presence has been 
detected. The poisonous properties are destroyed by heat, and 
consequently many people only use the cooked or red betel- 
nuts of commerce to avoid the possibility of accident. The 
only account of these poisonous nuts in European works 
appears to be that of Humphius, which agrees in every respect 
with the particulars related by betel fanners whom we have 
questioned upon this subject; it is as follows: — '‘Plurimae 
etiam recentes sunt nuces, quoo qualitatem hanc habent, 
qiiod manducantes inebrient, ac vertigiuosos reddunt uti Taba- 
cum illos afficit, qui ipsi not sunt adsueti; idem quoque, praes- 
tant vetustiores Phiangce iiuces, quae novitianos adeo 
pectore oppresses, (;t auxios reddunt, ut, strangulari videantur. 
Qua? proprie Fi}iancia~ntaholc siui Viininya inehnam vocatur, 
alque iia‘ pluriinuin in terlia, sen nigra specie inveniuntur, 
(qua* a quibusdani ])ru diverwa haboiitur H])ecie) atque hte 
dignoscuntur, si recentes traiiseisHa* in niediu cavitate rubentes 
sint. Obsei vavi ver<^ neutiquani diversam ]janc esse speciem> 
sed varietateni atque degenerutionem duarum memoratarum 
spe<?ieruni, quie bine inde in arboribus reperiuntur, quamvis 
etiam arbores occurant, quarum cunct* nuces hanc habent 
malignitateni, ac pr;esertim tertiae speciei.’^ Rumphius adds 
that, when these nuts have been eaten by mistake, salt or 
lime juice, or acid pickles are the best remedies. The above 
facts seem to indicate the return of a few plants to an original 
wild form now extinct, especially as the fresh nuts of the best 
trees produce similar effects in a less degree. 

In Europe betel-nuts have been used as an anthelmintic for 
tape-worm and as an astringent, and in veterinary practice 
their reputation as a vermifuge is well established. 

Up to 1 889 it was not known to which of its constituents 
the areca nut owed its extensive use in the East as a masticatory 



526 


VALMM. 


Bombelon (Pharm Journ, xvi., 838) was tha first to 

announce that it contained a liquid rolatile alkaloid, the 
properties and composition of which, however, he did not 
describe. As it seemed probable that the physiologically 
active constituent was to be looked for in this alkaloid, Herr 
Jahns was induced to investigate the subject more closely 
{Berichfe, xxi., 3404). From his investigation it is clear that 
an alkaloid arecoline is the most active constituent of the nut. 
Its physiological action has been studied by Dr. Maum^ of 
Gottingen {Pharm. Zeit.^ Feb. 9, 1889, p. 97), who used for 
this purpose the hydrobromide and the hydrochloride, of 
which subcutaneous or intravenous injections were made, or 
sometimes the solution was applied to the conjunctiva. It 
was found that full-grown rabbits died within a few minutes 
after the subcutaneous injection of 25 to 59 milligrams, but 
recovered after 10 milligrams. Cats succumbed after the 
administration similarly of 10 to 20 milligrams, only the course 
of the poisoning was somewhat more pt^oloagedi DogSr even 
small animals of 5 to 6 kilograms body-weight, although 
strongly poisoned by the subcutaneous injection of 60 to 55 
milligrams, were not always killed. 

The symptoms of poisoning which were observed corre- 
sponded in many respects with those seen by Schmiedeberg in 
his investigation of muscarine, and further^ when lethal doses 
were not used, they could be neutralized by means of atropine 
sulphate ; eventually, however, they presented characteristic 
differences. The most dangerous action of arecoline consists 
in the slowing of the heart’s action by small doses, or even its 
stoppage, just as takes place with muscarine ; but the latter 
works in smaller doses, and it is only after somewhat larger 
doses of arecoline that the ventricle of the frog stops in diastole, 
or is so influenced that it is not emptied, and only after long 
intervals makes a weak undulatory muscular contraction. 
Subsequent injection of atropine removes this action upon the 
heart. Simultaneously with the heart’s action the respiration 
is also affected. Small doses cause a considerable increase in 
the number of inspirations ; larger doses cause a slower action 
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with intensified expiration ; and very large doses rapidly stop 
the breathing, especially in cats. After introvenous injection 
of a lethal dose the respiration usually ceases before the action 
of the heart. 

The subcutaneous injection of 50 to 70 milligrams of 
arecoline salts into dogs of 4 to 5 kilograms body-weight, 
besides strong irritation of the heart, gives rise to tetanic 
cramps, which quickly give place to a partial paralysis. 

As a rule, however, the animals overcome the effects of such 
doses, the heart resuming its action completely as the effects 
pass off, but it becomes again affected through vomiting and 
liquid evacuations in which sometimes also worms are brought 
away. An increased peristaltic action of the bowels is, how- 
ever, provoked in rabbits, dogs, and cats by much smaller 
doses. 

Intense poisoning of dogs, rabbits, and cats with arecoline 
may also be accompanied with so strong a contraction of the 
pupils of both eyes, that in dogs and rabbits they do not show 
larger than the head of a good-sized pin, whilst in cats they 
are reduced to a mere streak. Instillation of arecoline solution 
in an eye gives rise also to a strong one-sided narrowing of the 
pupil, but the quantity required is so large that the production 
of myosis in one eye may induce a flow of saliva in rabbits, 
and affect the heart and respiration in cats. For this reason 
the action of arecoline upon the human iris has not yet been 
tested. 

It is in accord with observations made during the experi- 
ments on animals that the organism may become gradually 
tolerant to the poison of areca nut, as in the case of tobacco. In 
the opinion of Dr. Maume, the physiological experiments 
indicate that the nut may prove a valuable article of the Materia 
Medica, since there can be no doubt that arecoline hydro- 
bromide is capable of being utilized therapeutically on account 
of its effect on the 'peristaltic action of the bowels and also 
in suitable combination as a caixliac remedy. Of the other 
allNdoids which have been separated from areca nut, choline 
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is a natural constituent of the brain* substance, and ar^^ihe 
comes near to the trigonelline of foonugreek. (Phatm, Joutn*, 
Feb. 23, 1889.) 

Description — The betel-nut has the shape of a very 
short, rounded cone, scarcely an inch in height ; it is depressed 
at the centre of the base. The testa, which seems to bo par- 
tially adherent to the endocarp. is obscurely defined, and 
inseparable from the nucleus. Its surface is marked witli a 
network of veins, running chiefly from the hilum j these veins 
extend into the white albumen, giving the seed a strong resem- 
blance to a nutmeg. The small conical embryo is situated at 
the base. The ripe nut is feebly astringent. Caustic lye turns 
the brown portion red. 

Chemical compositioiu — The nut contains about 15 per cent, 
of tannin substance, and 14 per cent, of fat, colouring matter, 
&c. (Pharmacographid,) In the preparation of the bases 
Herr Jahns adopted two methods, which gave equally good 
results. According to one, the powdered seeds were exhausted 
three times with cold water, to which strong suIphmVacid had 
been added in the proportion of two grams to each kilogram of 
the seeds ^ the pressed and filtered extracts were evaporated to 
about the weight of the raw material used, and after cooling and 
again filtering precipitated with potassium-bismi^th iodide and 
sulphuric acid. An excess of the precipitant had to be avoided, 
since it exercises a solvent action on the separated double salt. 
The red crystalline precipitate was after some days filtered out, 
washed and decomposed by boiling with, carbonate and 

water; the alkaloids went completely into’ solution, whilst 
bismuth oxyiodide, colouring matte^^ &c., remained undis- 
solved. After filtration the alkaloitj^al solution was evaporated 
to a small volume, treated ivith suftcieiit caustic baryta, and 
shaken repeatedly with ether, wj^ch removed a base that has 
been named ^*arecoline,^^ on ac^hount of its oil-liko character. 
Th« residual liquid, which, beside alkaloidal hydriodides, con- 
tained some barium iodide, sulphuric acid, 

and the alkaloids were set fre^ by treatment successively with 



mlver sulphate, caustic baryta and carbonic acid. Tie sohithm 
of the pure alkaloids was evaporated to dryness and the residue 
exhausted with cold absolute alcohol (or chloroform). ^^Are- 
caine ** remained undissolved, whilst a third alkaloid, together 
with colouring matter, &c., went into solution, and upon, 
evaporation of the alcohol remained as an amorphous mass. 

According to the second method, the powdered areca nuts 
were exhausted cold with milk of lime, the filtered extracts 
neutralized with sulphuric acid and evaporated to a syrupy 
consistence. By dissolving in a little water and filtering, the 
gypsum and separated colouring matter were removed; the 
solution was then again concentrated, made alkaline, and the 
arecoline shaken out with ether. The other bases were then 
precipitated as before with potassium-bismuth iodide and 
sulphuric acid. 

The yield of arecoline amounted to 0*07, or at most 0*1 per 
cent., that of arecaine to 01 per cent., and that of arecaidine to 
0*1 per cent. 

Arecoline, was withdrawn from the ether solu* 

tion obtained as described by shaking it with acidulated water, 
the neutralized liquid evaporated to a small volume, and after 
adding sufficient potash solution again shaken out with ether. 
The base left upon evaporation of this solution was neutralized 
with hydrobromic acid, and the dried salt perfectly purified by 
repeated recrystallization from absolute alcohol. From this 
purified compound the free base and other salts of it are 
prepared. 

Arecoline fonns a colourless oily liquid of strongly alkaline 
reaction, which is soluble in all proportions in water, alcohol, 
ether, and chloroform. It is volatile and can be distilled, the 
boiling point being 209°0. The salts are easily soluble, 
some of them deliquescent, but mostly crystallizable. It gives 
with potassium-bismuth iodide a pomegranate-red precipitate, 
consisting of microscopic crystals (a delicate reaction), and with 
phosphomolybdic acid a white precipitate. Potassium^mercury 
iodide throws down from solutions not too dilute yellow oily 
dn>p8, which after several days solidify and crystallize; solution 
ni.-87 
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of iodine throws down brown drops, and picric acid a resinous 
precipitate that afterwards crj'^stallizes in needles. . Gold chloride 
also throws down oily drops, which, however, do not solidify. 
Platinic chloride, mercuric chloride, and tannic acid give no 
precipitates. 

Arecaine purified by repeated crystal* 

lizations frotn 60 per cent, alcohol, forms colourless crystals, 
permanent in the air, freely soluble in water and in dilute 
alcohol, less soluble in stronger and nearly insoluble in absolute 
alcohol, by which it is dehydrated. It is also insoluble in ether, 
chloroform, and benzol. The aqueous solution is neutral in 
reaction, and has a slightly perceptible weak saline taste. At 
100®C. arecaine loses its water of crystallization, melts with 
frothing at 213®C., and carbonizes when more strongly heated. 
In a solution acidulated with sulphuric acid potassium-bismuth 
iodide produces an amorphous red precipitate that very quickly 
becomes crystalline. Potassium- mercury iodide is far less 
delicate; it does not precipitate the (neutral) solution of the 
free alkaloid, but if this be acidified the double salt separates 
in yellow needles, or at first as an oily precipitate that quickly 
crystallizes. Potassium iodide also fails to affect a neutral 
solution, but upon acid being added dark-coloured needles 
separate. Phosphomolybdic acid, as well as tannic acid, give a 
slight turbidity; picric acid gives no precipitate, and gold 
chloride and platinic chloride precipitate crystalline double 
salts from solutions that are not too dilute. 

Arecaine combines with acids to form crystalline salts, having 
an acid reaction, freely soluble in water and less soluble in 
alcohol. 

Arecaidine, C^H“N0*H*0, isomeric with arecaine, forms 
colourless, permanent, tabular crystals, and is easily soluble in 
water and dilute alcohol, but almost insoluble in absolute 
alcohol, ether, chloroform, and benzol; it loses its water of cry- 
stallization at lOO^C., and melts, attended with frothing, at 
^2-223®C. ; it forms crystallizable salts and is precipitated by 
platimc and auric chlorides. Arecaine and arecaidine are 
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easily separated by treatment with methyl-alcohol and hydro- 
chloric acid, whereby arecaidine is converted into its methyl 
ester, arecoline, and arecaine into the hydrochloride. 

Herr Jahns {Berirkte, xxiv., 2615) describes a fourth crys- 
talline alkaloid in areca nuts, to which he gives the name 
Quvaeine^ from gurjdka^ a Sanskrit name for the areca palm. 
Guvacine is less soluble in water or dilute alcohol than the 
other alkaloids, crystallizes in small shining crystals that 
darken at 265®C. and melt at 271-272'^ with decomposition. 
I'he crystals contain no water of crystallization, and upon 
analysis yield results corresponding to the formula C®H^NO*. 
Of the salts, the hydrochloride, sulphate, nitrate, platino- 
chloride ( ‘HCl) ® *PtCl^+4H*0, and auro-chloride, 
C®n^NO**HCl'AuCP, have been prepared and crystallize 
well. It therefore appears that a series of bases occur in the 
areca nut, which, with the exception of choline, stand in near 
relation to each other — 

Choline Arecaine C^H^^N0*+H*0 

Guvacine C^H^NO* Arecaidine C^H‘‘N0*+H*0 

Arecoline 

Probably other members of the series may be found by exa- 
mination of a larger quantity of material. {Phavm. Ztg,^ 1891, 
616; Pharm. Joiirn., Oct. 3, 1891.) 

Toxicology , — Gases of poisoning from eating fresh betel-nuts 
or the poisonous nuts by mistake, not unfrequently occur, but 
we have not heard of any fatal termination after such acci- 
dents. The remedies used are acid pickles and copious draughts 
of cold water. The sufferers complain of great oppression in 
the chest, with a sense of faintness and suffocation, sometimes 
followed by vomiting. According to Maum^, arecoline separates 
unaltered with the secretions and excretions, from which it 
can be recovered. In the absence of a characteristic colour 
reaction, arecoline separated from urine can only be identified 
chemically by its behaviour with potassium-bismuth iodide, 
and physiologically by its action upon the heart of a curarized 
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into produce Indie importa about SO^SOO^dOO potodb of tliO 
nut, value about 34 lakhs of ri]^>ee8, from Oeylon, the Straits 
Settlements, and Sumatra. The exports are under 500,000 Ibfiu 
whidtt go to Eastern countries frequented by Indians, such as 
Zanzibar, Mauritius, Aden, China, &c. Bombay is the chief 
centre of the export trade. 

The coasting trade statistics show a total of about 44,000,000 
lbs*, value about 55^ lakhs of rupees, passing from port to 
port. Bengal, Madras, and Goa are the chief producing 
jnovinoes. The exports by land beyond the frontier are very 
trifling, about 1,000,000 lbs. going to Nepal and Bhutan. 

The varieties of the nut met with in trade are numerous ; 
they may be classed as natural and artificial: the first class 
includes the different varieties of ripe betel-nut produced by 
cultivation which have not undergone any preparation ; the 
second class, all nuts, ripe or unripe, which have been treated 
by boiling or other processes before being offered for sale. 

CALAMUS DRACO, Willd. 

Fig. — Blume in Bttmpkia, ii., tt. ] 31-132. 

Hab. — Indian Archipelago. The resin (Dragon^s blood)# 

Vernacular , — It is known by the same names as the gum of 
Ihracmha Cinvaiari (p. 504). 

History, Uses, &C. — The original Dragon^s blood of 
commerce was not derived from this plant. The older writers 
upon Eastern commerce speak of Dragon^s blood as an export to 
the East from Arabia and Socotra. Ibn Batuta, who visited 
Java and Sumatra between 1325 and 1349, makes no mention 
of this substance among the products of those islands. Barbosa, 
writing in 1514, speaks of Dragon^s blood as a product of 
Soc6fcra» but makes no mention of it amongst drugs found in 
M^ioea, Java, Sumatra, or Borneo. ( Pharmacographia*) Burn** 

' phius is the first who describes the mode of preparation followed 



Pale^ to pifocAH^ drag. It i 
;^ud^ iu alnmdaiice from tbe fruity and, being yety brillle^ 
iteaily detached by shaking and friction ; finally it is expoaedvi*- 
a heat sufficient to make it form a uniform mass. An ihfeii^lr 
quality is said to be extracted from the crushed fruit by boiliul^. 

This drug is not mentioned by Indian writers on Materih 
Medica, but it is now frequently supplied by native druggists^ 
and their customers probably do not distinguish it from the 
genuine article. 

Description. — Lump Dragon^s blood only is imported 
into Bombay from the East : it occurs in large blocks of 
irregular form ; it differs from Socotra Dragon^s blood in 
containing remains of the fruit and numerous scales. Its 
fracture is somewhat porous, but in good samples the colour is 
nearly as brilliant as that of the drops from Socotra. 

Chemical compositmL — A very complete investigation of the 
properties of the various kinds of Dragon’s blood has been 
made by Messrs. Dobbie and Henderson, [Phann. Journ.^ 
Nov. 10th, 1883.) They say: Our results may be summed 
up as follows: — There are at least four distinct kinds 
of red resin presently sold as Dragon’s blood, or labelled 
in collections under that name. One variety is brick-red 
in colour, melts at about 80°C., gives off red-coloured 
highly irritating fumes when decomposed by heat, dissolves 
readily with an orange-red colour in alcohol, ether, chloro- 
form, carbon bisulphide and benzene, is insoluble or only 
slightly soluble in cold caustic soda, ammonia, lime water and 
sodium carbonate, and dissolves with difficulty when boiled in 
these reagents. Its. alcoholic solution has an acid reaction and 
gives a brown-red coloured precipitate when mixed with a 
solution of lead acetate. Its composition may be represented 
by the formula This is undoubtedly the resin of 

Cahmm Draco^ some of the specimens which were examined 
having their origin well authenticated. 

A second variety is of a beautiful carmine-red colour, melts 
about 100® 0., gives off non-irritating fumes when decomposed 







}»]^ heat, dissolvas fr^ly with a pink eolonr in alcohol, ether 
and chloroform, but is insoluble in carbon bisulphide and 
benzene, dissolves readily in cold caustic soda, ammonia and 
sodium carbonate* and much more readily than the foregoing 
in lime water. Its alcoholic solution has an acid reaction and 
gives a lilac-coloured precipitate with lead acetate. Its com- 
position may be represented by the formula The 

source of this resin is quite uncertain. We have no means of 
determining whether it is identical with any hitherto described 
variety of red resin. The specimens examined are marked as 
having come from the Dutch East Indies, but beyond this we 
know nothing of their origin. 

A third variety is of a vermilion colour, melts about 80®O., 
gives off aromatic irritating fumes when decomposed by heat, 
dissolves with a blood- red colour in alcohol and ether, but is 
insoluble in chloroform, carbon bisulphide and benzene, dis- 
solves readily in cold caustic soda, ammonia, lime water and 
9 <»dium carbonate. Its alcoholic solution has an acid reaction 
and gives with lead acetate a mauve-coloured precipitate. Its 
composition may be represented by the formula C'®II**0*. 
This is the resin from a species of Dracana One of the speci- 
mens examined is from Dracmna Cinnahariy Socotra, and as 
it was gathered by Professor Balfour there can be no doubt 
as to its origin. Another specimen is from DraccBm Draco, 
and its origin is also well authenticated. The other specimens 
examined are marked some of them Calamus, but there can be 
little doubt that this is a mistake, and that all the resins 
having the properties just enumerated are derived from species 
of Dracwna, It seems certain then that the resin derived from 
Draemia is totally different in property from that derived from 
Calamus, 

** The fourth variety is a mixture, in varying proportions, 
of a reddish-brown coloured resin, freely soluble in carbon 
bisulphide, and a light brick-red coloured resin, nearly insoluble 
in carbon bisulphide. The two portions also differ consi- 
4enibly as regards their solubility in ether, benzene, and other 
Wigonts, the dark portion being in all cases the less soluble of 
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the two. Since, however, it dissolvcB to a slight Extent in aM 
reagents, we found it impossible to effect a complete separation 
of the two portions. The portion freely soluble in carbcm 
bisulphide is probably identical with the resins of our first clasa, 
while the other portion seems to be a distinct resin. 

“Much discussion has taken place with regard to the 
presence of a volatile acid in Dragon’s blood. It seems certain 
that none of the varieties of this resin contain benzoic acid; at 
all events we failed to obtain an extract from any of them with 
petroleum ether, in which benzoic acid is freely soluble. We 
tested for cinnamic acid by sublimation, and found it present 
in the resins of the first and third classes, but not in those of 
the second and fourth classes. To ascertain the delicacy of 
this method we made a preliminary experiment with artificial 
mixtures containing 1 per cent, of cinnamic acid, and found 
that the acid could be separated out by sublimation from very 
small quantities of such a mixture. Probably the error as to 
the presence of benzoic acid arose through confounding it with 
cinnamic acid, or possibly from working with a resin in 
which benzoic acid had been formed by partial oxidation.^^ 


PANDANACEiE. 

PANDANUS ODORATISSIMUS, Linn* f* 

Fig. — Itoxb. Cor. PI. i.j tt. 94 — 96. Screw Pine, Kaldera 
bush [Eng.), Pandan odoriferante (Fr,). 

fj ab .-—India, Persia, Arabia. The stems, male inflorescence 
and seeds. 

Vernacular , — Keora {Hind.), Keya (Beng.)^ Eevada (Jtfflfn), 
Kevado {Guz.), T^izhan-chedi {Ta,m.)^ Mogali-chettu, G4jangi 
(Tel.), Tazha, Kaita (Mai.), TSle-mara, Kyadage-gida (Can.). 

History, Uses, &c. — The Ketaka or Dhdli-pushpika 
‘*dust flower,” whose golden spikes of flowers are said to atone 



1 ^ its flow^46iiV68 m much worn by women in theb^ hn^ 
l%e poets also celebrate its periume* In the play of Malaii 
and Madhava, the latter says : — 

The slowly rising breezes spread around 
The grateful fragrance of the Ketaka. 

A strophe quoted by Bohtlingk (Indische SprUche, i., 2083) 
says : — The drunken bee mistakes the golden flowers of the 
Ketaka for a lotus, and blinded by desire rushes into the flower 
and leaves his wings behind him. In the Gita Govinda, the 
bracts are likened to a lance tit to pierce the hearts of lovers, 
and the opening buds of the Jasmine are supposed to be im* 
pregnated by its pollen. 

The defects of this plant are described as its crookedness, 
abundance of thorns (suchi-pushpa), and the desert places which 
it selects for a habitation. The Ketaka is obnoxious to Siva, 
and the following story is told to account for his hatred of the 
tree: Gambling with Parvati he is said to have lost every- 
thing he possessed, even to down the clothes upon his back. In 
a fit of repentance he wandered away and was lost to his 
friends, who afterwards discovered that he had retired into a 
forest of Ketaka trees and had become an ascetic. Parvati, 
having assumed the form of a Bhil damsel with Ketaka in her 
hair, followed him into the forest, and having succeeded in 
making him break his vow afterwards upbraided him for incon- 
stancy ; whereupon he cursed the Ketaka and any one who 
should offer its flowers at his shrine. This episode is the sub- 
ject of a well-known Marathi honi : — 

Siva s^thi jhali bliilina 
Jaga mob ini Girja jhali udana. 

Unhappy Giije, erut the world’s ador’d 
A gipsy maid now, seeks for Shiv her lord. 

According to the Nighantas, the plant has bitter, sweet, 
light, and pungent properties, and removes phlegmatic humors. 

In Persia it is called K4di, Gulkiri, and Gul-i-kabadi * the 
Ai^s call it Kadi and Radar. R4zi recommends it in leprosy 
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<3atrcliAcal, oephalic^ and aphrodisiacal. They prepam^ ii^ $ier^i 
by boiling the pounded steins in water, also a distilled watciii^ 
from the flowering tops and a perfumed oiL Mir Mu hamm adt 
Husain states that the Hindus believe that if these prepara- 
tions are used when small-pox is prevalent, the disease will be 
averted, or be of so mild a form as to be free from danger. 
The ashes of the wood are said to promote the healing of 
wounds, and the seeds to strengthen the heart and liver. 

In India the perfumed oil is prepared by placing the floral 
bracts in sesamum oil and exposing it to the sun for forty days ; 
fresh bracts are supplied and the old ones removed several 
times during this period. This oil is much valued as a perfume, 
and is used as a remedy for earache and suppuration of the 
meatus. The distilled water may be simple or compound; 
in the latter case the bracts are distilled with rose-water or 
sandalwood chips; it is used as a perfume and to flavour 
sherbets. 

The leaves of several species of Pandanus are used for 
making mats and to polish lacquer-ware, and the fruit has been 
eaten in famine times. The edible species (P. edulis, Thonars), 
common in Madagascar and the islands of the South Pacific, 
does not occur in India. The aerial roots of the different 
species are much used to make coarse brushes in the East, 
a portion of the desired length being cut and the end beaten 
until the fibres separate. 

Description. — The male inflorescence is a large, ter- 
minal, pendulous, compound, leafy panicle, the leaves of which 
arc yellowish-white, linear-oblong, pointed and concave, the 
margins being armed with very fine sharp spines ; in the axil 
of each there is a single thyrse, composed of simple, small 
racemes of long, pointed, depending anthers, which are not 
sessile, but raised from the rachis of these partial racemes by 
tapering filaments. The fruit is compound, oval, from six to eight 
inches in diamater, and from six to ton long, weighing from 
four to eight pounds, rough, of a rich orange colour, composed 
1I1.-68 
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of numerous, wedge-shaped, angular drupes; when ripe their 
large or exterior ends are detached from one another, and 
covered with a firm, orange-coloured skin ; apices flat, consist- 
ing of as many angular, somewhat convex tubercles as there 
are cells in the drupe, each crowned with the withered stigma, 
internally the exterior half of these drupes next the apex con- 
sists of dry spongy cavities, their lower part, next the core or 
common receptacle, is yellow, consisting of a rich-looking, yel- 
low pulp, intermixed with strong fibres ; here the nut is lodged. 
Nut of each drupe compound, turbinate, exceedingly hard, 
angular, containing as many cells as there are divisions in the 
apex of the drupe; each cell is perforated above and below. 
Seeds single, oblong, smooth, adhering lengthwise to a small 
fasicle of strong white fibres, which pass through the perfora- 
tions of the cell. (Ruxburgh.) 


TYPHACE^. 

Typha angustifolia, Linn., Eng. Bot. 14S6. 
J^limah^ha. The soft wooUj ^ 

applied like eotton to woun^ 
limt is abuncbnt on the oi the 

cq#eid Enmi the pdter is 

much eaten by the natives of Sind. The Samdait 
Eraka. 

Description. — Perennial, culms straight, 6 to 10 feet 
high, round, smooth, jointed at the insertion of the leaves; 
leaves long, ensiform, obtuse, flat on the inside, as long or 
nearly as long as the stem, about 3 to 4 inches broad; sheath 
smooth, embracing the culms ; male catkin 2 to 3 inches above 
^e female, cylindric, 8 to 10 inches long, densely covered with 
Mamens, and numerous 3 to 4 cleft fine filaments, each with 
3 to 3 anthers; anthers linear; female catkin 8 to 10 inches 
long; glume with fine filaments. 
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AROIDE^. 

ACORUS CALAMUS, Linn, 

Fig. — Bentl. and Trim,, t, 279 ; Rheede, Sort, Mai, xi,, 
t, 48. Sweet-Flag [Eng.), 4core vrai [Fr.), 

FJab. — Central Asia. Cultivated througliaut India. The 
rhizome. 

Vernacular. — Bach, Gora-hach {Hind., Bong.), Vekhand, 
Gora-bach (Gms.), Vekhand, Bal-vekhand {Mar,), Vashambu 
(Tarn.). Yasa (Tel.), Yashanpa [Mai,), Yaj6 (Can,). 






^Btify it with Swertia Chiraia. H4j4 Zein states that in his 
tune (1368) Kasab-ed-darira came from Calicut^ where it was 
called by the natives B&ringa; if this statement is correct^ the 
drug us^ by bini must have been either Prefnm herbaeea or 
Clm^dendrm ^ermtumy the Bharinga of the Hindus. Boyle 
supposes Oalamua arantaiicm to have been an Andropogon. 
liahometan writers describe it as deobstroent and depurative, 
useful for the expulsion of the phlegmatic humours, which they 
suppose to be the cause of paralysis^ dropisy, and many other 
diseases; they recommend it to be given to children to bite 
when teething, and prescribe it internally in calculous affec- 
tions. It has also a reputation as a diuretic, emmenagogue, 
and aphrodisiac, and is applied in the form of poultice to 
paralysed limbs and rheumatic swellings. A pessary composed 
of Acorus, saffron, and mare’s milk is used to promote 
delivery; a hip bath of the decoction is also said to be 
efficient for this purpose. Dr. Ondaatji, Colonial Surgeon of 
Ceylon, has brought to notice the use of sweet-flag as an 
anthelmintic in that island. He says: An infusion of the 
rhizome given to young children acts effectually, as I have 
seen many such cases treated among the natives.” Dr. Evers 
at the Seoni Main Dispensary has found the drug very effectual 
in dysentery. He uses the following decoction: —Bruised rhi- 
zome 2 ozs.. Coriander 1 dr.. Black pepper ^ dr.. Water one 
pint. Boil down to 12 ounces, and let cool. Dose for an adult 
1 ounce three times a day ; for a child 1 to 3 drachms, sweetened 
with sugar, two or three times a day. He also remarks : — The 
decoction is not only useful in dysentery and diarrhma, but also 
in the bronchitic affections of children.” I have often taken 
it myself when suffering from a bad cold in the chest. {Ind. 
Med. Gazette, Feb. 1875.) 

The evidence collected by Dr. Watt for Diet. Econ. Prod, of 
India testifies to the value of Acorus as an aromatic bitter and 
stimulant, especially useful in allaying distressing cough. 

Description,— The root-stock occurs in somewhat tor- 
tuous, sub-cyHiidrical or flattened pieces, of variable length ; to 
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the upper surface of these is attached the lower portion of 
the leaves which have been cut off ; on the under surface may he 
seen a zigzag line of little elevated dot-like rings^ the scars cf 
roots. The root-stock is usually rough and shrunken, varying 
in colour from dark-brown to orange-brown, breaking easily 
with a short corky fracture, and exhibiting a whitish spongy 
interior. The odour is aromatic and agreeable ; the taste 
bitterish and pungent. The Persian variety of Acorus is 
darker in colour when fractured and has a more powerful 
odour, the leaves have been entirely removed, instead of being 
cut off short. 

Microscopic structure , — A section of the rhizome is like an 
open network composed of rows of nearly round cells and open 
spaces (water passages) ; most of the cells contain small starch 
granules, but some of them essential oil ; at the junction of the 
cortical and central portions of the rhizome is a very distinct 
row of small cmptj" cells. The vascular bundles are numerous, 
especially just within the line of small cells just noticed ; each 
bundle consists of a ring’ of spiral vessels surrounding a number 
of jointed tubes. 

Chemical composition , — The authors of Pharmacographia 
say : — The dried rhizome yielded us 1 *3 per cent, of a yel- 
lowish neutral essential oil of agreeable odour, which in a 
column of 50 mm. long deviates the ray of polarized light 
13*8® to the right. By working on a large scale, Messrs. Schim- 
inel & Co., of Leipzig, obtained 2*4 to 2*6 per cent. According 
to Kurbatow (1873), this oil contains a hydrocarbon, 
boiling at 159® C., and forming a crystalline compound with 
HCl, and another hydrocarbon boiling at 255 — 258® C., 
affording no crystallizable hydrochloric compound. By sub- 
mitting the oil to fractional distillation, we noticed, above 250®, 
a blue portion, which may be decolourized by sodium. The 
crude oil acquires a dark-brownish colour on addition of per- 
chloride of iron, but is not at all soluble in concentrated potash 
solution. 

The bitter principle, Acorin, was isolated by Faust in 1867, 
as a semi-fluid, brownish glucoside, containing nitrogen, soluble 
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water. In order to obtain tbis substance^ we precipitated 
the decoction of 10 lbs. of tbe drug by means of tannic acid, 
and followed the method commonly practised in tbe preparation 
of bitter principles. By finally exhausting the residue with 
chloroform, we succeeded in obtaining a very bitter, perfectly 
crystalline body, but in so minute a quantity that we were 
unable to investigate its nature.^ ^ (Op. dt.y 2nd Ed., 
p. 678.) 

Herr Thoms [Archiv. der 'Pharm. [8] xxiv., p. 465) announced 
the absence of nitrogen in acorin, which is contrary to the 
results obtained by Faust ; at the same time this author states 
that under the influence of acids and alkalies, or of emulsin, 
acorin splits up into sugar and carburet of hydrogen, and that 
it readily oxidizes and is converted into a resinous substance 
acoretitiy which, when reduced from alkaline solution by 
nascent hydrogen, gives an essential oil and sugar as final 
products. 

The fact of a glucoside behaving in this way being inadmis- 
sible has led M. Geuther to make a fresh examination of 
acorin, which he obtained by exhausting the root with cold 
water and separating the acorin by means of animal charcoal ; 
the impure acorin was then removed from the charcoal by 
means of alcohol, and, after purification, was found to contain 
3*2 p. c. of nitrogen, 70*0 of carbon, and .9*1 of hydrogen. 
Treated with a boiling dilute solution of soda it yielded no 
sugar, but was converted into an acid substance which strongly 
reddened litmus ; treatment with dilute acids also yielded no 
sugar. Exhausted by soda, the bitter matter has the formula 
and the acid which has been yielded to the alkali 
has the formula C**H^®0® ; treated with hydrochloric acid it 
sets free an acid of the formula C**H^°0* or which 

appears to be a product of the oxidation of the free acid 
already noticed, M. Geuther considers that the acoretin of 
Herr Thoms is nothing but impure acorin. (Annakn der Ohem., 
ccxl., p. 92.) 



SCINDAPSUS OFPICINALIS/m^t 

Icon.y t. 781. 

Hab. — Bengal. The fruit. 

Vernacular, — Gaj-pipli, Bari-pipli (SiW.), Gaja-pipal (Bengr.), 
Atti-tippili (Tam,, Mai,), Enuga-pippallu {Td ), Dodda-hipalli 
(Can.), Thora-pimpali (Mar,), Motho-pimpali (Quz,), 

History, Uses, &C. — The ripe fruit of this plant is the 
true Gaja-pippali of the Nighantas ; it also bears the Sanskrit 
names of Kari-pippali, Kapi-valli, Kota-valli, Shreyasi, and 
Vashira. It is described as aromatic, carminative, stimulant, 
and useful in diarrhoea, asthma, and other affections supposed 
to be caused by deranged phlegm. In practice it is generally 
used as an adjunct to other medicines. S, officinalis is cultivated 
in Bengal, chiefly in the Midnapore district, and the fruits, cut 
into transverse pieces and dried, form the Gaja-pipal of the 
druggists of Eastern and Southern India. 

In Northern and Western India an entirely different drug is 
sold under the same name ; it consists of the entire plant of 
a Balanophora often remaining attached to a small piece of the 
dead stick upon which it grew. The largest of these plants 
are about five inches in length, and consist of a kind of cellular 
cup, from which springs a scaly spadix surmounted by a glan- 
dular-shaped club of imperfect flowers, beneath which the stem 
is marked by little pits showing the places where the female 
flowers were attached. This drug is mucilaginous and astringent, 
and is no doubt improperly substituted for the genuine article. 

Description. — The fruit of 8, officinalis occurs in slices 
an inch or less in diameter and about ^ inch in thickness, of a 
greyish colour and almost inodorous. The slices consist of a 
central core surrounded by the seeds partly enclosed in the dried 
pulp of the arils ; when soaked in water they swell up and 
soften, and the core may be seen to contain numerous large liber 
cells very sharply pointed at both ends which act like stinging 
hairs. The pulp surrounding the seeds is full of needle-like 
crystals of oxalate of lime, similar to those found in the acrid 



oorms of other aroids. The seeds are rather larger than hemp 
seeds, kiduey-shaped, grey and polished ; they contain a white 
oily kerneL 

Chemical composition, — With the exception of a minute trace 
of an alkaloid, nothing of special interest was detected. The 
mucilage afforded jelly-like precipitates with plumbic acetate 
and ferric chloride. No tannin was present. Ash, 14*6 per cent. 

Scindapsus pertusus, Schott.^ Rhcede, Hort. MaL xii., 
it, 20, 21, is a large perennial plant, running over trees and 
rooting on them like Ivy; leaves alternate, resembling those of 
the Pipal (Ficus religiosa) but larger, of ten perforated and cut in 
the margins; spadices shortly-pedunclcd ; spathe gibbous, acute, 
a little longer than the spadix ; spadix cylindric-obtuse. The 
juice of the plant with black pepper is given to people who have 
been bitten by the Kusriya Ghanas,^ a snake so called because 
the part bitten by it mortifies. The juice, with that of the 
roots of Croton ohlongifolium and of the fruit of Momordica 
Charantia^ is also applied to the bitten part. 

ALOCASIA INDICA, Schott 
Fig— Wight Ic., t, 794. 

Hab. — India, cultivated in Bengal and elsewhere. The 
root-stock. 

FemooMfor.— M4nkand, Kachu (Hind), Mdn-kachu (Beng,)» 
Kas-alu (Mar). 

History, Uses, &C.~Thi8 large Arum is theManaka 
of Sanskrit writers ; its root-stock is a valuable and important 
article of diet in Bengal, and often grows to an immense size, 
being from six to eight feet in length, and as thick as a man’s 
leg. When dried it can be kept for a considerable time and 
affords a large supply of starchy food. In Western India it is 
much cultivated as an ornamental plant in gardens, but is 
little known as an article of diet; the acrid juice of the 
petioles is, however, much used as a common domestic remedy 

* Daboia Rusiiellii, a viper. 



on account o{ its styptic and astringent properties# The 
petiole is slightly roasted and the juice expressed. We 
have seen purulent discharge from the ears in children 
stopped by a single application. The tubers chopped fine, 
tied in a cloth and heated, are used as a fomentation in 
rheumatism. 

Medicinally manaka is said to be useful in anasarca, in 
which disease it is used in the following manner. Take of the 
meal of the root-stock eight tolas, rice-meal sixteen tolds, 
water and milk forty-eight tolas each ; boil them together till 
the water has evaporated. This preparation is called Mana^ 
tnanda, and is given as an article of diet to the patient, nothing 
else being allowed during its administration except milk. 
[Ohakradatta.) 

As a vegetable, the root-stock is peeled, cut in small pieces 
and well boiled to remove its acridity ; it is then mixed with 
other vegetables and cooked with the usual condiments. 
Dr. D. Basu [Diet, T.con, Prod, Itid.yX,, 178) remarks — “I have 
never used it solely as a medicine ; but as food taken frequently, 
it seems to act as a mild laxative and diuretic. In piles and 
habitual constipation it is useful. Surgeon-Major B. S. 
Dutt [idem] states that it is a very agreeable vegetable during 
convalescence of natives from bowel complaints; it is light 
and nutritious and somewhat mucilaginous. The ash of the 
root- stocks mixed with honey is a popular remedy for 
aphthae. 

Description. — The root-stock occurs in large round 
pieces, a foot or more in length, and covered externally by the 
brown dried remains of the leaf petioles and their sheaths. 
Internally it is white, opaque, and starchy, and when fresh has 
an acrid odour which is lost on drying. Pulped and washed 
it yields a large quantity of pure white starch. 

Chemical composition, — The acridity of this plant has been 
shown by Pedler and Warden Asiatic Soc.^ Bengal^ 

Vol. LVII., Part II.) to be due to the large number of acicular 
crystals of oxalate of lime contained in its tissues. 
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AMORPHOPHALLUS CAMPANULATUS, 

Blume. 

Fig. — Boxb. Cor. PI, Hi,, t. 272 ; Bot. Mag., t. 2812 ; Wight 
Ic., 785. 

Hab. — India. Much cultivated. The tubers. 

Vernacular, — Jimi-kand {Hind.), .01 (Beng.), Surana {Mar., 
Gm 2 .), Suranu (Cmi.), Karunai-kizhangu (Tam.), Kanda-godda 
{Tel)i Karuna-kizhanna {MaL). 

History, Uses, &C. — This arum occurs as a wild plant 
on the banks of streams and also in several cultivated forms. 
It is the Surana and 011a of Sanskrit writers, and among other 
. synonyms bears that of Arsoghna or “destroyer of piles.’’ For 
Inedicinal use, Sarangadhara directs the tuber to be covered with 
a layer of earth, roasted in hot ashes, and administered with the 
addition of oil and salt. Several confections are also used, such 
as the Laghuourana modaka, Vrihat surana modaka, Sfc. ; these 
are made of the tubers of the plant with the addition of treacle, 
aromatics (ginger and pepper) and Plumbago root, and are 
given in doses of about 200 grains once a day in piles and dys- 
pepsia. The dried tubers of the wild plant, peeled and cut into 
segments, are sold in the shops under the name of Madan-mast. 
The segments are usually threaded upon a string, and are about 
as large as those of an orange, of a reddish-brown colour, 
shrunken and wrinkled, brittle and hard in dry weather ; the 
surface ismammillated. When soaked in water they swell up and 
become very soft and friable, developing a sickly smell. A 
microscopic examination shows that the root is almost entirely 
composed of starch. Madan-mast has a mucilaginous taste, and 
is faintly bitter and acrid ; it is supposed to have restorative 
powers, and is in much request ; it is fried in ghi with spices and 
sugar. It is interesting to note that the tubers of the greater 
Dracontia {Diosc*, ii., 165) were preserved by the Greeks in 
the same manner for medicinal use. The cultivated plant is 
largely used as a vegetable ; under cultivation it loses much of 
its acridity and grows to an enormous size. 



Spnantherias sylmtica, Schott., is regarded by the Hindus 
as a kind of wild Suranay and, with the wild form of Amorp^* 
phallus campamlatus, bears the Sanskrit name of Vajra-kanda 
^^thunder-bolt.” The country-people use the crushed seed to 
cure toothache ; a small quantity is placed in the hollow tooth 
and covered with cotton ; it rapidly benumbs the nerve ; they 
also use it as an external application to bruises on account of 
its benumbing effect. In the Concan the seeds rubbed into a 
paste with water are applied repeatedly to remove glandular 
enlargements. The fruit is yellow, about the shape and size of 
a grain of maize, closely set round the upper part of the spike, 
which is several feet in height, and as large as that of the plan- 
tain. The skin of the fruit is tough, the pulp scanty and yel- 
low ; it encloses two seeds having the shape of a coffee bean, 
and placed with their flat surfaces in apposition. The testa of 
the seed is soft, greenish-brown externally, green internally ; 
the kernel is white, adhering closely to the testa, soft and juicy 
when fresh, but rapidly becoming hard and dry when cut. The 
taste is intensely acrid, after a few seconds it causes a most 
painful burning of the tongue and lips, which lasts for a long 
time, causing much salivation and subsequent numbness. A 
section of the fruit and seed show the following structure from 
without inwards : — Isty several rows of thick- walled cells, having 
yellowish-brown granular contents (skin) ; 2nd, a parenchyma 
composed of thin-walled cells, having no solid contents except 
needle-shaped crystals (pulp) ; 3rd, several rows of small cells 
containing chlorophyll (testa of seed ) ; 4:th, a delicate paren- 
chyma, the cells of which are loaded with very small starch 
granules, mostly round, some truncated. 

The tubers of Sanromatum pedatwn, Schott., are very acrid, 
and are used externally under the names of Bhasamkand and 
L6t as a stimulating poultice. The plant is extremely common, 
and its pedate leaves appear with the first rain in June. The 
flower, which is produced just before the rains, seldom attracts 
notice, being more or less buried in the soil. The tubers are 
about as large as small potatoes, and of the same shape as those 
of the Surana. 
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CRYPTOCORYNE SPIRALIS, 

Fig— Wight Icon,, t. 773. 

Hab. — Marshy banks and standing water. Southern 
India. The rhizome. 

Vernacular. — Nattu-ati-vadayam {Tam,), Ndtti-ati-vasa 

[Tel,). 

History, Uses, &C. — The Ati-vadayam of the Tamils 
is the Atis of Northern India, and is the tuber of Aconitum 
heterophyllum. The country Atis of the Madras Presidency 
has for along time been undetermined, until in 1888 Mr. M. A. 
Lawson was able to refer it to Cryptocorync spiralis and a 
species of Lagenandra. Moodeen SherifE says the root bears a 
strong resemblance externally to Ipecacuanha, and he has used 
it as a tonic and anti-periodic with children. It attracted 
attention a few years ago through several packages of it 
appearing in the London market as “ False Ipecacuanha.^^ It 
is a well-known drug in Ceylon, where it is employed by the 
native doctors in decoctions in combination with other drugs 
as a remedy for infantile vomiting and cough, and in the case 
of adults for abdominal complaints and fever. The Singhalese 
obtain the drug from India and value it at 4 annas per pound 
retail. 

Description. — Leaves petioled, linear-lanceolate; spathe 
sessile, much shorter than leaves, twisted ; ovary 5 -colled. The 
rhizome is about the thickness of a small quill. The drug 
appears in broken pieces from ^ to 1| inch long, annulated, of 
grey or dark grey colour externally and white internally, 
inodorous and acrid in taste. 

In the Cryptocoryne the annulations are not so frequent, and 
the drug is more slender than in the Lagenandra. 

Chemical composition . — The drug contains starch and numer- 
ous bundles of raphides, but no alkaloidal active principle has 
been separated. 

Lagenandra toxicaria, Bah., Rheede, Sort. Mai. m., 
t. 33, is a marsh plaot, three feet high, with a thick, creeping. 
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fleshy rhizome, juicy and white, sending ofE numerous thick 
fleshy roots of a white colour. The leaves are on long petioles, 
oblong, obtuse, entire coriaceous, large ; sheaths stipulary, 
opposite the leaf; scapes axillary, solitary, compressed; spathe 
longer than the scape, tubular at the base, attenuated into a 
long, slender apex ; fruit compound, about 1 inch in diameter ; 
seeds cylindric-oblong, minute, several in each cell, erect from 
the base. The plant is a native of Southern India, and is 
considered to be very poisonous. Rheede says of it : — 
‘ ‘ Balneum ex hac planta praeparatum omnem corporis aestum 
reficit.^’ 

Rheede (xii., "9) states that the root of Remusatia vivi^ara, 
M4ravara Tsjembu (A/a/.), Rukh-alu (Afar.), is made into an 
ointment with turmeric and used as a remedy for itch, 
and that the juice with cow’s urine is considered to be 
alexipharmie. 


TACCA ASPERA, Roxh. 

Hab. — Tropical India. The tubers. 

Vernacular, — Y^rahi-kand {Hind., Beng,)^ Dukar-kand {Mar,, 
Guz.), Handi-gadde (Can.). 

History, Uses, &C. — This plant is the Vardhi-kanda 
or Sukara-kanda of the Nighantas, so called from its being a 
favourite food of the wild boar. It is described as sweet, 
digestive, nourishing and tonic ; useful in cachectic afPections, 
such as leprosy, &c. T. aspera, T. I mis, and T, 'pinnatifida all 
have tuberous roots, from which a starch resembling arrowroot 
may be obtained, and all three plants are probably utilized by 
the herbalists, who usually supply the coarsely prepared starch 
to their customers. 

Description. — The root is an oblong curved tuber, of a 
middling size, with wiry fibres from its sides; externally of a 
dark -brown or blackish colour, and internally of a pale yellow- 
ish white. It has a bitter, nauseous taste. A full description of 
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the plant, as well as of the two other species mentioned, will be 
be found in Boxhurgh’s Flora Indiea. 

PISTIA STRATIOTES, Linn, 

Fig. — Bjoxb. Cor, PL iii,y t, 268 ; Rlieede, Hort, Mai. xi.^ 
i, 32. Water soldier (Eng,), 

Hab. — Tanks and ponds of India. The whole plant. 

Vernacular, — Jal-Kunhhi (iTeW.), Gondola, Sherval {Mar,)y 
Agasataniaray {Tani,), 

History, Uses, &C. — Amongst the Sanskrit names of 
this plant we may notice Jalodbhuta, Jalasaya, Guccha-bodhra, 
and Paniya-prishthaja ‘‘born on the surface of water.” This 
aquatic plant is a native of Asia, America, and Africa ; it is 
considered by the Hindus to be cooling and demulcent, and 
is prescribed in cases of dysuria in the quantity of about 
ten pagodas’ weight twice daily ; the leaves are made into a 
poultice for the piles. [Ainslie,) The ashes are applied to 
ringworm of the scalp, and in some parts of India are known 
as 'Pana salt.’ 

A notice of the plant will be found in Arabic and Persian 
medical works under its Greek name 

Description. — Often found floating on stagnant pools, 
leaves sub-rotund, obcordate, rosulate, waved on the margins^ 
the nerves spreading like a fan, uniting into a truncate arc 
at the base; spadices axillary, solitary, seated on a short 
scape. 

Chemical composition, — The plant and salt have been examined 
by Warden of Calcutta, who reports that the weed dried at 
130® C. and carbonized yielded 31 per cent, of total ash, of 
which 6 per cent, was soluble. The sample of ‘‘salt*’ was 
dightly deliquescent, alkaline in reaction, and had the appear- 
ance of dirty common salt. Dried at 130® it yielded 78 per 
of potassic chloride, 22*6 per cent, of potassic sulphatei 
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and minute quantities of potassic carbonate, sodic chloride, 
calcic sulphate, magnesic sulphate, and ferric, aluminic and 
silicic oxides. (Cheni. News, March 23, 1883, p. 133.) 


DIOSCOEINEJS. 

This genus is of much importance as a source of food in 
India, and some of the species are used medicinally on account 
of their acrid or bitter properties. In Sanskrit they bear the 
general name of alu, and the different species are distinguished 
by prefixes, Madhvalu “sweet yam’’ (Dioscorea aculeata), 
Pindalu “globose yam” (D. g1ohosa\ Paktalu “red yam” 
purpurea) y &c. But the Sanskrit name alu is also applied 
to other plants having tuberous roots, and it is therefore 
difficult to say what the original meaning of the word may have 
been. DioHcorea bulhifera in its wild state is extremely bitter ; 
the small potato-like tubers on the vine dried and powdered are 
used as a medicinal application to sores, and are given inter- 
nally ill 4 massa doses with a little cumin and sugar in milk 
as a remedy for syphilis and for dysentery ; the powder made 
into a bolus with butter is given to check diarrhoea ; the roasted 
tubers of the cultivated variety made into balls with ghf and 
sugar-candy have a reputation as a remedy for piles: under 
cultivation the plant loses its bitterness, and is much grown for 
the tubers which are roasted and eaten. 

D. triphylla is very acrid, and its tubers are sometimes used 
as a plaster to disperse swellings. We have received the tuber 
of this yam from Burma, where it is used as a poison ; when 
taken internally it causes great irritation in the mouth and 
throat, vomiting of blood, a sense of suffocation, drowsiness, and 
exhaustion : and it is said that a piece of the tuber, the size of 
an apple, is sufficient to cause death in six hours. Nevertheless 
the Burmese use it as an article of food after it has been cut in 
thin slices, repeatedly washed, and steamed in an earthen pot. 
The Burmese name is Choo-ay-oo. In Sanskrit the tuber bears 



of Pishpoli ^^strangle oaJce/^ For an aocoiint of the 
eoiti^ uses of the different species of Dioscorea cultivated in 
India, we must refer the reader to the DM. Econ. Prod, of India^ 
iii., p. 116. 

The tubers yield a milky juice containing a small quantity of 
fat, a resin, and caoutchouc. Analysis of tubers — Water 60*722, 
Ash free from C, CO,* and Si 0® 0*895, Protein compounds 4*485. 

The following analyses of /). alata and edulis are by Payen 
(CompU renduSy xxv., 1847, and Moser, Landu\ Venuchsst, 
Prf., 20, 1877). 

Dioscorea alata. D. edulis. 


Water 

79-64 

60-72 

Nitrogenous matter 

1-93 

4*48 

Fat 

• •• 

0-35 

Nitrogen free extractive ... 

17-33 

32-47 

Cellulose 

• • • 

]-09 

Ash 

1-10 

0-89 

In dry substances. 


Nitrogen 

1-52 

1-82 

Carbohydrates 


82-66 


The nitrogen-free extractive of D, alata contained 4*79 per 
cent, cane-sugar, *18 per cent, cellulose, and 25-19 per cent, 
starch. 


CYPERACEiE. 

CYPERUS ROTUNDUS, Linn. 

"Pig.— Rottl. 28, t. 14,/. 2. 

Hab. — Throughout India. The tubers. 

Vernacular, — Moiha (Hind., Guz,), Korai {Tarn,), Bhadra- 
muste, Tunga-muste (Ih/.), Bimbal, Barik-motha(Jf<7r.), Mutha 
{Beng.), 

History, Uses, 8lc. — This is theMustaka of Sanskrit 
writers ; it is considered to be diuretic, diaphoretic, astringent, 



ud stomachio, and is pieaoribed in Miriie alfeoticna aiiii 
derangements of the bowels. In Indian domestic medicine; tile : 
fredx tubers are applied to the breast in the form of a- paste is 
a galaotagogue. 

0. rottttidus is doubtless the (Suad) of Abu Hanifeb, who 
describes it as a certain kind of sweet-smelling root or rbizom^ 
round, black, hard like a knot, which is an ingre- 
^ent in perfumes and medicines. In the it is said to 

possess a wonderful efficacy for healing ulcers and sores. Ibn 
Rina says that the best kind of Suad is that which comes from 
TT nlft in Chaldea, and that the Indian drug (C. seariosus) is said 
to make the hair grow thin. He, along with other Arabian and 
Persian writers, describes the drug as attenuant, diuretic, em- 
menagogue, lithontriptic, and diaphoretic; they prescribe it in 
febrile and dyspeptic affections, and in one ounce doses as an 
anthelmintic ; externally it is applied to ulcers, and used as an 
ingredient in warm pKsters. 

Dioscorides calls it Kvmpot and notices its use as a diuretic 
and emmenagogue and as an application to scorpion stings 
and ulcers; he also states that it is an ingredient in warm 
plasters. 

Herodotus (4, 71) notices it as an aromatic plant used by 
the Scythians for embalming. Kxmtipov is mentioned in the 
Iliad (21, 351) and Odyssey (4, 603) and by Theophrastus in 
his fourth book ; it appears to have been a favourite food of 
horses. Pliny (21, 18) calls it Junms triangularis or angulosus ; 
it is also probably the Juncus of Celsus (3, 21), mentioned as 
an ingredient in a diuretic medicine for dropsy, although he 
calls it Juncus quadratus. 

Description. — Culms erect, 1—2 feet, triangular, with 
rounded angles ; leaves radical ; sheathing shorter than the 
culms ; root tuberous, tubers often crowded together, size of 
filberts, brown or black externally, white internally, odour like 
of Acorns ; lunbels terminal, compoimd ; involucre 3-leaved, 
unequal; spikes linear, sub-sessile. Often a troublesome weM 
in estivated ground. 
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CYPERU3 SCARIOSUS, R Br. 

Fig — C. B. Clarke^ Linn. 8oc. Joum. xxi,, 169. 

— Damp places in Bengal. The tubers. 

Vernacular, — N^gar-motha (Hind., Chiz,), ^agar-mutha 
(Beng.), Lavfila, Ifigar-motha (Mar.), Muttah-kach (Tam.), 
Kola-tunga-muste (Tel.), Konnari (Can.). 

History, Uses, &C.‘ — This plant produces the aromatic 
tubers which have long been in use in Hindu medicine and 
perfumery under the Sanskrit name of Nagar-mustaka; they 
are considered to have the same medicinal properties as those 
of C. rotundm. Arabian and Persian writers mention this 
Indian Cyperus, but consider it to be inferior to G. rotundua. 
In the Concan, Nagarmoth, Solarium indicum, Tinospora 
cordifolia, Ginger and Emblic myrobalans, of each 2 tolfis, are 
powdered and divided into 5 parts, and one part taken daily 
in decoction with a little honey and long pepper as a febrifuge. 
Several other prescriptions of a similar nature are used in fever, 
and will be found in the Wanaushidi Prakasha. In dysentery, 
Nagarmoth, Mocharas, Lodhra, Daitiphul ( Woodfordia Jlorihunda 
flowers), unripe Bael fruit, and the seeds of Holarrhena 
antidysenterica are ground with whey and molasses and given 
in 6 massa doses. In famine seasons Nagarmoth has proved 
a valuable resource to the poor. 

Description. — The ovoid tubers of this plant are developed 
upon a thin underground stem, and are simple or branched, 
generally about 2 inches long and i an inch in diameter ; the 
external surface is maiked by a number of annular ridges, and is 
almost concealed by the remains of leaves ; when these are 
removed, the colour of the tuber is a deep brown ; a few wiry 
rootlets arise from its under surface, and at the lower end is a 
portion of the underground stem. The substance of the tuber 
is hard and of a reddish colour; it is divided into a central and 
eortioal portion, the latter being of a darker colour. The odour 
is strongly aromatic like Acorus, but somewhat terebinthmat^ 
The plant is aquatic and grows in the Ooncan. in pondss ^nd 
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ditches along with Sdirpm mhuiatm^ V^ahl. ; both ^mts are 
called Lav^la in Marathi, a name which appears to be equiva- 
lent to the English Rush, 

Microscopic structure, — The outermost layer of the cortical 
portion is composed of large bundles of reddish-brown stony 
cells, separated from one another by interspaces ; within it are 
from 6 to 8 rows of very thick- walled, empty cells ; next a tissue 
of thick-walled cells, most of them full of large starch granules, 
but some containing essential oil and probably resinous matter. 
The central portion of the tuber is separated from the cortic^ 
by a single row of small yellow stone cells ; it is composed of 
thick-walled cells full of starch like those in the cortical por- 
tion, but differs from it, inasmuch as many of the cells contain 
red colouring matter. Large vascular bundles abound in the 
root, some of them are surrounded by a layer of stony cells. 

Commerce, — Two kinds of Nigarmoth are met with in this 
market— Surat and Kattiawar ; the first is heavier and more 
aromatic than the second. Value — Surat, Bs, 2 per maund of 
37^ lbs. ; Kattiawar, Rs. 11. The Surat Nigarmoth is probably 
obtained from R^jputana, where the plant is common in tanks. 

Scirpus KySOOr, Roxb, Vent . — Kasfrd (Sind,), 

Kachara {Bomb,). The tuberous root found in tanks, about the 
size of a nutmeg, and of a black colour externally, has astringent 
properties, and is given in diarrhoea and vomiting. 

We have met with two other species of Cyperus, yielding 
edible tubers. The one, called ‘‘Thegi'* in Guzrathi, is 
probably C. bulbosus. It grows in the sand on the coast of 
Kattiawar, and is used as a bread-stuff at all times, and was of 
much value in the last famine. The tubers are ovoid and 
pointed, about 4 of an inch in length, horny and translucent, 
brittle when dry and farinaceous when powdered. The other 
is called Pudhya ” in Marathi ; it grows in salt rice-fields, and 
is eaten in the Southern Concan. The tubers are half an inch 
or a little more in length, surface brown, with the remains of 
arahbranaoeoiui aheaths arising from four transverse rings, 
Ittidf white and mealy within. 
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The axialjraes af these tubers gave the following results : — 



Thegi. 

Pudhya. 

Fat 

.... '73 

•66 

Sugar, &c, (spirit extract) 

... -82 

1-64 

Gum and carbohydrates .. 

.... 9*00 

5-69 

Albuminous matter 

.... 6-68 

8-68 

Starch 

.... 62-99 

66-24 

Fibre 

.... 6-78 

4-51 

Ash 

.... 3-60 

206 

Moisture 

.... 10-40 

10-53 


100-00 

100-00 


The amount of nitrogen m the first was 1‘07 per cent, and in 
the second 1*39 per eent. There were traces of an alkaloid in 
both tubers. 

KYLLINGIA MONOCEPHALA, Linn. 

Fig. — Rheede, Sort, Mai. xii., <, 53 j Ruttvph. Amb. 8, 
f. 2 ; Rottl. Or., 13, t. 4,/. 4. 

KYLLINGIA TRICEPS, Linn. 

Fig. ^BJieede, Sort. Mai. xii., t. 52. 

Hab. — Throughout the Peninsula of India, The roots. 

Vernacular. — ^Nirbisi (Hind.), Sveta- goth fibi, Nirbishi 

{Beng.)^ Mottenga, Pee-mottenga {MaL), Musta (Mar.)^ 

History, Uses, &C. — These plants are the Nirvisha of 
Sanscrit medical writers, who describe them as antidotal to 
'Certain poisons. Hheede describes K. tricep and K. 
aephala as having similar properties, and states that the former 
plant is called Coquinha by the Portuguese, In a 

^icoootion of the roots is used to relieve thnnst in fevere aii4 
and eSL boiled on the roots to rdieve prar i tnj P ot t^ 
l|pil. He also states that they distil an oil fxqvk t|f 
of • dark yellowu^'green oolour, 
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pungent taste, and which is used for the same purposes as the 
decoction and to promote the action of the liver. 

Irving states that JTl monocephala is used at Ajmere as ffsx 
antidote like zedoary, and Boxburgh notices its use as an anti* 
dote in Bengal. 

These plants have the odour, and apparently all the qualitteSf 
of Cyperua rotundua. 

Description. — The roots are creeping, those of JT. tricqa 
bear tubers. The culms are erect and triangular, leafy at the 
base. The leaves membranaceous, flat towards the apex, ciliated 
with minute bristles on the margin and keel. The flower-heads 
of K. monocephala are solitary, globose, dense and white ; whilst 
those of K, iricepa consist of from 3 to 6 spikes, one of which is 
much larger than the rest. The involucres are S to 4 leaved, 
unequal, the longest leaf as long as the culm. 


' GKAMINE^. 

ANDROPOGON SCHCENANTHUS, Linn, 

Fig. — Royle, Illy t, 97; Trin, Sp. Or, m., t. 827. Rusa 
grass, Ginger grass (Eng,), Schaenanthe des Indes (Fr,), 

Hab. — Indian Peninsula, Western Ghauts, extending spar- 
ingly to the coast. The essential oil. 

Vernacular , — Sugandha ros4, Rus4, Gandhis, Gandhbel, M|ir- 
chiya gandh (Mind,, Ghiz,), Agiy^-ghas, Gandha-bena (Bang*), 
Sugandhirohisha, Rohishe-gavat {Mar,)^ Parimalada-ganjiuu 
(Can.), Sakanarfi-pillu (Tam,). 

History, Uses, &C. — This grass is the Bhustrinm or 
Bhutrma earth grass ^ of the Raja Nirghanta, and is dso 
known as Bohisha in Sanskrit. Among the qrnimyms wlsAA 
it bears, we may mention Gandha-kh4da and Gim^ia*trina 
^odorous grass/^ Sn-rasa ^^well flavoured/^ and Bn-gandba 
^^having an agreeable odour.” It is described as a^tipajtio 
"' and stimulant and useful in bilious and phlegmatic afle^Mewi* 
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Mahometan writers upon Indian Materia Medica confound 
A. Sc/uBnanthus with lakhir (^1. lanigef^), and Mir Muhammad 
Husain gives Ris as an Indian name for Izkhir ; he also men- 
tions several other Indian names, such as Gandhis, Gandhbel, 
&o., showing that he was well acquainted with Rdsa grass^. 
The author of the TuhfaUeUmuminin mentions a distilled water 
prepared from Izkhir, and also an oil made by macerating the 
grass in sweet oil exposed to the sun ; it is therefore probable 
that in his time (1669) the essential oil was not made from 
A. Schcenanthus. The industry probably commenced in the 
18th century whilst Khandesh was in a flourishing condition 
under its Mahometan rulers. 

A. SchcBnanthus was first brought to the notice of Europeans 
by General Martin, who collected the seeds in the Balaghat, 
during the war with Tippu Sultan, and cultivated the plant at 
Lucknow, whence he sent seeds to Roxburgh, in Calcutta. The 
first mention of the oil is by Maxwell in 1 826 ( Calcutta Med, 
Phys, Trans., i., p. 367) ; it was afterwards described by Forsyth, 
1827 {Ibid,, iii., p. 213). The A, Nardus of Ainslie, which he 
calls ginger or spice grass, is doubtless the same plant ; he notices 
its use in infusion as a stomachic, and states that an essential oil 
is prepared from it which is useful in rheumatism. 

Preparation of the oil, — The oil distillers in Khandesh call the 
grass Motiya, when the inflorescence is young and of a bluish- 
white colour ; after it has ripened and become red, it is called 
Sonfiya,* The oil obtained from it in the first condition has a 
more delicate odour than that obtained from the ripened grass. 
The Motiya oil is usually mixed with the 8 e 9 ond kind, which 
by itself would not fetch a good price in the European market. 
The grass grows freely, though not very widely, on open hill- 
sides in West Khandesh, especially in Akr£ni. The original 
of the manufacture was Fimpalner, but as the oil is in 
j^i^t demand, the manufacture has of late spread to Nandurbfir, 
and Taloda. The makers are Musalm^, who, at the 

^ ^ We are indebted to Mr. A. Lucas, Auistmnt Collector, Khandesh, for 
ij^ifiiins of the Motiya and Sonfiya grasses from the distilling distristdi. 
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clcm of the rains, about September, when tbe grass is ripening, 
buy it from tbe Bbils, stack it, and set furnaces at tbe sides of 
brooks where wood and water are plentiful. A large pit, four 
feet long by two wide and two and a half deep, is dug, and a 
furnace {chula) prepared. On this furnace is placed a copper 
or iron caldron, large enough to bold from 30 to 60 pots of 
water. After pouring in some water, tbe caldron is filled to 
tbe brim with chopped grass, and a little more water is added. 
Tbe mouth of tbe caldron is carefully closed with an iron or 
copper plate, made fast with wheat dough. From a bole in this 
lid, a bamboo tube, wrapped in a piece of cloth, plastered with 
tbe flour of Udid {Phaseolus Mungo ^ Linn., black var.), and 
bound with ropes, passes into a second closed caldron, simk to 
tbe neck in running water. The steam from tbe grass is con- 
densed in tbe second caldron, which, when full, begins to shake. 
The tube is then skilfully removed, and the contents of the 
caldron poured into a third similar vessel and stirred. Then the 
oil begins to appear on the surface, and is slowly skimmed off. 
The distillate is returned with fresh grass to the still. In 
1879-80 the number of stills was 197, producing about 71 cwts. 
of oil. More than 100 stills are worked inNandurbir alone, and 
the increase of the manufacture is prevented only by the 
scarcity of the grass. The oil is packed in skins, and sent on 
bullock back over the Kundaibdri Pass to Surat, and by Dhulia 
and Manmad to Bombay. 

We are assured by the Bombay ‘ dealers that all the oil of 
commerce is more or less adulterated ; and a comparison of the 
commercial article with some oil distilled by one of us supports 
this statement ; the adulteration is said to be practised by the 
distillers, who, we are informed, are regularly supplied with oB 
of turpentine from Bombay. 373 lbs. of grass received from 
Shandesh and submitted to distillation under our own superin- 
tendence in Bombay yielded 1 lb. h\ ozs. of oil. Portions of 
this oil were mixed with oils of turpentine, groundnut, rape, 
and linseed ; with all three it formed a milky or turbid mixture, 
but the two first, after standing for some days, became perfeotly 
bright. We are informed that formerly it was the custom to 
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adulterate with groundnut oil, but that turpentine is now used, 
8$ it cannot be detected by the evaporation test. 

The use to which Bdsa oil is put in Turkey, to which country 
it is principally exported, via Egypt and the Bed Sea ports, from 
Bombay, was first explained by Hanbury Repert /. Pharm,, 
viii., 366), and in Phamiacographia we find the following 
interesting statement : — No drug is more subject than attar of 
rose to adulteration, which is principally effected by the addition 
of the volatile oil of an Indian grass, Andropogon Schvenanthm, L. 
This oil, which is called in Turkish Idris yaghi,* and also 
Eniershah^ and is more or less known to Europeans as Oera- 
nium oil, is imported into Turkey for this express purpose, and 
even submitted to a sort of purification before being used.f It 
was formerly added to the attar only in Constantinople, but 
now the mixing takes place at the seat of the manufacture. It 
is said that in many places the roses are absolutely sprinkled 
with it before being placed in the still.^’ 

Description. — Root perennial, with long wiry fibres ; culms 
erect, from 3 to 6 feet high, often ramous, smooth, filled with a 
spongy pith ; leaves very long, tapering to a very fine point, 
smooth in every part, and of a soft delicate texture ; sheaths, 
shorter than the joints on full-grown plants, with a membrana- 
ceous stipulary process at the mouth ; panicles linear, subsecund ; 
spikelets paired, but with only three joints ; flowers also paired, 
one-awned, hermaphrodite and sessile, the other, awnless, 
male and pedicelled, the terminal florets are three, one 
hermaphrodite, sessile and awned, the other two male, pedicelled, 
and awnless. 

Hermaphrodite calyx one-flowered, two-valved, base girt with 
wool, as is also the rachis and proper pedicels ; corol one- valved, 

izrii, pronounced idris by the drabs, it t Persian woid, and it 
esplained in the Bwrkdm tt a kind of wild mallow which the Greeks call Al^a 
and the Arabs (shahm-ehmaraj). If a decoction of it with 

vhiegar and oil it rubbed on the limbs it protects against venomous bites. It 
is perlups Pepoata odorata or some other odoriferous plant belonging to the 

t iar portitnbn, m. Banr (p. 262, not. 3). 
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a long black awn occupies the place of the other, which has- 
two small filaments at its base; nectary two minute leaflets 
embracing the germ laterally ; stamens, pistil, and seed as in 
the genus. 

Male calyx as in the hermaphrodite; corol onc-valved; nectary 
and stamens as in the hermaphrodite, no pistiL (Roxburgh.) 

The oil of A. Schcenanthus distilled by one of us was dex- 
trogyre, the ray being rotated 39^ to the right by a column of 
100 mm., and 78° by one of 200 mm. Some samples of the 
commercial oil rotated the ray about 13° to the right, and 
others had little or no effect upon it. The colour of the genuine 
oil was that of pale sherry ; the commercial samples were more 
highly coloured. The odour at first resembles that of the rose, 
but there is a persistent and terebinthinate after-flavour which 
is not agreeable. 

The taste is pungent and agreeable, approaching that of 
ginger. 

Chemical comjmition, — The oil of this grass, which has been 
named Oeraniol (0*®H*®0), is an alcohol belonging to the 
series — ‘^0. The two samples examined by F. W. 

Semmler (Ber. d. 2). Chem, Ges., 23, 1098), which yielded 90 
per cent, of geraniol, must have been adulterated, as they turned 
a ray of polarised Kght 20° to the left, whereas the genuine 
oil distilled by one of us was strongly dextrogyre. Geraniol, 
which occurs also in Peiargonium Radula^ Alton, has a fragrant 
odour of roses, and is miscible with alcohol and ether; the 
boiling point at 17 mm. pressure is 120°* 5 — 122°*5, and the 
refraction 48*71. With calcium chloride at 50° it forms a 
crystalline compound (C^°H‘®0) Ca CP, decomposed by water 
and slowly oxidised by air. Potash -fusion forms isovaleric 
acid. Neutral aqueous K*MuO* forms acetic and isovaleric 
acids. Even boiling baryta- water slowly forms isovaleric acid. 
Chromic acid mixture forms citral (Semmler)* HNO® forms 
nitrobenzene, HCy, oxalic acid, and a resin, but no camphoric 
acid. (Beilstein Chemie, iii., 265 ; WaiH* Diet Chem,y 2nd Ed., 
ii., p. 609 ; Ber* v. Schimmel Co.^ April 1891, p. 37.) 
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Commerce.— ^The otBicml statistics only show the combined 
export of grass oils, and do not enable us to distinguish the 
different kinds. In 1888-89, 16,270 gallons of these oils, 
valued at Rs. 267,800, were exported. 

As we have already stated, the production of Rasa oil in 
Khandesh, the chief source of the supply, does not much 
exceed 70 cwts. yearly. The value of oil of good quality in 
Bombay is about Rs. 3^ per lb. It is exported in pots 
containing about 40 lbs. each. 

ANDROPOGON LANIGER, Desf. 

Fig. — Trin, Ic. Gr., t. 326. Squinanch [Eng,), Schaenanthe 
officinal [Fr,). 

Hab. — Northern India to Tibet, Arabia, North Africa. 
The plant. 

Vernacular. — Liimjak, Kbavi, Usirbhed Karankusa 

(Beng,), Pivala-v41a (Mar.), Pilo-vdlo (Gas.). 

History, Uses, &C.— This grass is described in the 
Nighantas under the Sanskrit name of LSmajjaka, with the 
synonyms Birgha-mulaka long-rooted/^ Jalasaya “aquatic,’^ 
S^vya, Amrinala, Ishta-kapatha, &c., as cooling, useful in fever, 
and trido&ha or derangement of the three humors. It is parti- 
cularly mentioned by Arrian in his account of Alexander's jour- 
ney through the Punjab and Sind, and was gathered in Lus by 
the Phoenician followers of the army, who called it spikenard. 
Dioscorides (i., 1 6) describes it under the name of o-xolwr, and says 
that the best kind grows in Arabia, has an odour like roses 
when rubbed between the hands, and a pungent taste. It has 
carminative and stimulant properties, and is useful as an 
emmenagogue. This latter use of the plant is noticed by Hip- 
pocrates in his treatise on the diseases of women (Lib. ii., Sec. 5). 
The same plant was known to the Romans as Schoenus or 
Juncus odoratus, and was used to flavour wine (Cato, R. it 106, 
2; 113, 1. Col 12, 20, 53), and from Plantus (Pcen. 1, 2, 56) we 
learn that it was used to prepare a perfume in favour with the 
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Roman meretriceB whom he speaks of as ScJmnieulcB or Schoano 
delibutcB. Scribonius Largus {Comp., 167) mentions Schoenus, 
t.e., Junci odorati flores, as an ingredient in a theriaceMBei as an 
antidote to snake-bites, and Pliny also mentions it (12, 48) in 
his chapter on the sweet-scented Calamus. We are of opinion 
that the whole of this chapter refers to this grass, and that 
the substance like a cobweb, which is generally known by the name of 
the ^^fiower^' and which he calls the pith, is really the cottony 
calyx of the plant which the Arabs call I (fukkah el 
idkhir) or the “ flower of the Idkhir,’^ and use as an haemostatic. 
Other Arabic names for A. laniger are Kilal-el-Mdmun “ Ma- 
mun’s toothpick,’^ * Tibn-el-makah Mecca grass, and Tib-el- 
Arab‘^the Arab’s perfume.” In Persia it is known as Gdr- 
giyah, and the author of the Burhan states that it bears this 
name because the onager or wild ass (Gur) is particularly fond 
of it ; he describes it as a grass, which, when chewed, has a 
taste of cloves and mastich, and which is called by the Arabs 
Idkhir. 

Abd-Hanffeh Ed-Dfnawarf, author of the Book of Plants, 
has the following description of the plant ; — It has a root 
hidden in the ground, slender, pungent in odour, and is like the 
straight stalks of the (Kaulan or papyrus plant), save 

that it is wider, and smaller in the (ku’oub, intemodal 

spaces), and it has a fruit resembling the blooms of reeds, but 
more slender, and smaller ; it is ground, and is an ingredient 
in perfumes ; it grows in rugged and in smooth grounds ; but 
seldom does more than one grow in the same spot ; when it 
dries becomes white.” 

The Arabian and Persian physicians describe Idkhir as hot 
and dry, lithontriptic, diuretic, emmenagogue, and carminative ; 
they recommend it to be boiled in wine as a diuretic ; groimd 
into a paste it is said to be a good application to abdominal 
swellings ; added to purgatives it is administered in rheu- 
matism ; the flowers (calyxes) are used as an haemostatic. They 
identify it with the Schoenus of the Greeks. 


* El M&Qoiin, son of Hirdn-el-Rasbid, the celebrated Caliph. 




. medieval Europe it was offiomol under tke uameg of 
S(di<miaDthus^ Squiuaiithus^ and Juncue odoratus^ and was also 
kno^ as Fcemun vel stramen oamelorum ** earners hay or 
straw/’ from its being the principle food of camels in the 
deserts between Syria and £g} 7 t. In Arabia^ under the name 

gbmul, the powdered grass is still used as a perfume for 
the bath. 

Description. — This grass is distinguished by its simple 
rhizome, short thick tuft of radical leaves, and lanigerous calyx. 
The odour is like that of oil of Bhodium ; the taste aromatic, 
bitter, and somewhat acrid. 

Chemical composition . — From 66 lbs. of the dry grass 
purchased in the bazar wo obtained the large yield of 8| ozs. 
of essential oil ; it had a specific gravity of *905 at 85® F., and 
rotated a ray of polarized light 8*0 degrees to the left in 
column 200 mm. long. The colour was that of pale sherry. 
According to Schimmel & Co., the essential oil reminds one of 
the odour of Elemi oil. Its sp, gr. is *915, the optical rotation 
+34® 38'. It boils between 170® and 250®, and contains 
phellandrene {Berioht von Schimmel ^ Co.y April, 1892). 

ANDROPOGON CITRATUS, BG. 

Fig. — Wall. PI. ASm Par. Hi., i. 280 ; Rheede, Hort. Mai. 
xii., t. 72. Lemon grass (Eng.), Chiendent-citron (FV.). 

Hab . — Dastera Archipelago ? CiUtivated throughout 
India. The herb and oil. 

Vernacular. — Agya-ghds, Agin-ghfo [Hind,}, Gandha-bena 
(Beng,), Hirva-chaha, 01en*chaha [Mar.), Lili-chabe, Nili- 
ohahe [Guz.}, Vfiahana-puUa (Tam.), Nimma-gaddi, Chippa- 
gaddi {Tel.), Vasana-pulla, Sambh&ra-puUa (Mai.), Purvali* 
huUu Visane-hullu (Can.), Pengrima (Cing.). 

History, Uses, &C. — This grass is not mentioned to 
our knowledge by any of the Hindu or Mahometan writers 
upon Indian medicinal plants. It was observed by Van Rheede 
early in the 17th century as an established and well-known 
cultiTa,ted p4^> it is not improbable that Hindu colonists 



returning from Java may have introduced it. The Htodiii 
colonized that island in the 5th century, and in the 7th century 
there was much intercourse between the mother-country and 
the colony. In Java the grass is called Sireh ; it was known 
to Rumphius and other early writers on the natural history el 
the East, and in 1717 an oil distilled from it in Amboyna wae 
known as a curiosity. (Ephetn, Nat^ Ourios,, cent, v vi*. 
Appendix 157, quoted in Pharmacographia.) Lemon-grass oil 
is mentioned by Roxburgh in 1820 as being distilled in the 
Moluccas, and it was first imported into London about the year 
1832. An infusion of the fresh herb is a favorite native 
remedy in India as a diaphoretic and stimulant in catarrh and 
febrile conditions, and also in the congestive and neuralgic 
forms of dysmenorrhma. The oil is used as a carminative and 
as an application in chronic rheumatism. The oil has been 
made official in the Pharmacopoeia of India. Dr. Waring, in 
the appendix to this work, records a high testimony in its 
favour both as an external application in rheumatism and in 
other painful affections, and as a stimulant and diaphoretic 
internally. He states that amongst the half-castes of South 
India it is one of their most highly esteemed remedies in 
cholera. In infusion the leaves are often combined with tea, 
mint, or black pepper. The oil is distilled in rude stills at the 
Western base of the hills in Travancore, from Anjengo 
northwards. The grass is burnt at the end of the dry 
weather. In Europe the oil is now a well-known article of 
commerce under the names of Lemon-grass oil. Oil of Verbena, 
and Indian Melissa oil. It is employed as an ingredient in 
perfumes, such as Eau de Cologne, and for scenting soaps, 
and also for adulterating the “true Verbena oil’^ obtained 
from Lippia citriodora in Spain. 

Description. — Root perennial, young propagating- 
shoots issue from the axils of the leaves that surround a short, 
subligneous leaf-bearing culm. Culms from 5 to 7 feet high, 
erect, simple, smooth, about as thick as a goose-quill. Leaves 
many, near the root bifarious, few on the upper part of the 
culm, of a soft texture, pale-green colour, slightly scabrous on 
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of an inch bmd; Fibril leal^ 
a&ialL Panide Uneaar, a litde bent to one side, composed 
many fescides of spikes tliat are both terminal and form the 
exterior axils. Spikes generally paired on a common peduncle, 
with a common boat*like spathe, or involucre at the division ; 
each has also its proper pedicel, and both spathe-shaped. 
Kachis articulated, much waved, hairy. Flowers in pairs, 
one hermaphrodite and sessile, the other male and pedicelled; 
the last hermaphrodite flower of each spike has two males; 
below there is only one male, as the rachis occupies the space 
of the other. Hermaphrodite flowers sessile. Glume girt at 
the base with wool. Corel 2-valved, awnless. Nectary, two, 
broad, short, wedge-formed, obliquely lobed, crenulated bodies 
embrace the insertion of the filaments and the forepart of the 
germ. Male flowers pedicelled, calyx, glumes as in the 
hermaphrodite ones. Corol 1-valved, awnless. Nectary as in 
the hermaphrodite, stamens three. This grass flowers in the 
rains, but rarely. 

Chemical composition, — The most interesting constituent of 
this oil is Citral, which has been examined by J. W. Semmler 
(^Ber. d, JDeutsch. Chem, Ges,, 23, 3556, and 24, 203). This 
author found that the aldehyde obtained by the 

oxidation of geraniol with chromic acid mixture, is identical with 
the citral of oil of lemons. By further oxidation with argentic 
oxide he prepared Geranie acidy a limpid oil, and by 

treating citral with acid sulphate of potassium, Gymol was 
formed, a molecule of water splitting off. 

Up to the present time citral has been found by Messrs. 
Schimmel & Co. in the following essential oils ; — 


Lemon oil 
Limetta oil 
Mandarine oil 
Lemon grass oil 
Eucalyptus oil 
Backhousia oil 
Gitronella fruit oil 
Japan pepper oil 


from Citf'us Limomm, 

„ OitruB Litnetta, 

„ CitmB Madurensis, 

„ Andropogon citratus, 

„ EtAcalyptuB Staigeriam. 

„ Backhousia citriodora, 

„ Tetranthera citrata, 

„ ZanthoxyUm piperitim. 



£lbfft»wree.~>The oil is largely ei^rted firom 
Gaylon, where the grass is cultiTated. The shipaneats fraft ^ 
Halabar Coast daring the last four years were as 
1887, 943 cases; 1888, 1,678 cases; 1889, 979 cases; 18M4< 
1,610 cases. The exports from Cochin have risen from 228 oaa^fi 
in 1884 to 2,387 cases in 1889 and 1,917 cases in 1890. A cases 
contains 12 bottles of oil, and is priced at Es. 18i. A bottle is 
guaranteed to hold 23 oimces of oil. 

ANDROPOGON NARDUS, Linn. 

Fig , — BentL and Trim., t. 297, Citronelle grass [Eng.). 

Jlab, — Ceylon, Travancore, cultivated at Singapore. 
The essential oil. 

Vernacular. — Maana {Cing.). 

History, Uses, &C. — This grass is considered by some 
botanists to be the wild form of A. cifrafus. Other grasses 
closely allied to it ar 3 .4. K/tasianus, Munro, growing in Silhet, 
and A. distans, Necs, growing in the North-West Provinces 
and in parts of the Bombay Presidency, but no oil has ever 
been distilled from these species, nor do they appear to be used 
medicinally by the natives. 

A. Nardus is not mentioned in any Sanskrit medical work, 
nor do the Arabian and Persian medical writers notice it. It 
owes the name JSfardus to its having been confounded with 
A. laniger, which was named vdphot by the Greeks who invaded 
India. At the present time it is only known in Southern India 
and Ceylon, and the Hindi names which have been ascribed to 
it in the Diet. Econ. Prod, of India properly belong to 
A. Schcenantkus or A. citratus. 

Description. — A large perennial herb, with a long 
slightly branched, partly aerial rhizome, reaching J inch in 
diameter, and strongly ringed with the closely-placed scars of 
the leaf-sheaths, the remains of which persist on the upper 
portion, and giving off numerous tough root fibres. Stem 
reaching 6 feet or more high, erect, stout, cylindrical, solid, 
smooth and shining, partially concealed by the leaf-sheaths, 
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scarcely thickened at the nodes, which are approximated below, 
but widely separated above, flat or channelled on one side in 
the upper portion. Leaves very large and long, numerous, 
erect, lower ones sometimes reduced to their sheaths ; sheaths 
thick and strong, about 6 inches long, closely but not entirely 
enveloping the stem, quite smooth, striate ; ligule short, brown, 
laciniate, scarious ; blade about 2 feet long, linear, very much 
attenuated at the apex, tapering below, minutely denticulate 
with forward points on the edges, smooth on both surfaces, 
pale somewhat glaucous green, lighter beneath. Spikelets 
very small, arranged in couples, one-stalked, containing 
one male flower, the other sessile, with one hermaphrodite 
and often one barren flower; the couples, to the number 
of 3 or 4, articulated on alternate sides of a short, flattened, 
jointed rachis clothed along the edges with long white 
silky hairs tufted beneath the spikelets, forming a short 
acute spike about \ — | inch long; the spikes arranged in 
pairs on a common slender stalk, at the bent basal node of 
which is a large, erect, acute, leafy, striate, orange-red, shining 
bract, scarious at the edges, which encloses the paii's of spikes 
before expansion ; the pairs of spikes very numerous, placed on 
the somewhat zic-zac, elongated, smooth, slender, erect, flattened 
branches of elongated panicles, which come off in clusters 
from the axils of the upper leaves, the whole forming a very 
larg^ tufted, elongated somewhat drooping inflorescence, often 
2 feet or more in length ; glumes nearly equal, acuminate, mem- 
branous, smooth, purplish, boat-shaped, the lower one of the 
sessile spikelet flattened on the back against the rachis and with- 
out a mid- rib, those of the stalked spikelets with several parallel 
strong veins ; pales of the lower spikelet 2, or with a third 
representing a barren flower, very unequal, the lower very 
small, deeply bifid with twolong cusps, from between which comes 
off a long, slender, slightly kneed purple awn, about twice the 
length of the glumes, and projecting considerably beyond the 
spikelet, the upper much larger, acute but without an awn, 
very delicate and membranous, without veins ; in the flower of 
the upper spikelet there is but a single membranous non-awned 



pale^ Lodicules 2, oblong, truncate, longer than the 
Stamens 3, anthers purple. Stigmas 2, spreading, protrud^ 
from the flower, plumose, bright red -purple. Fruit not iinited 
with the pales. (Bentley and Trimen. ) The oil is of a pale yeUoW 
colour when pure. Mr. J. C. Umney (Pharm. Journ,, Ap. 11, 
1891, p. 922) has shown that the green colour of the commer- 
cial oil is due to the presence of copper. According to Messrs^ 
Schimmel, the sp. gr. should not fall below *895 at 15°0. The 
oil is often adulterated with petroleum. 

Chemical compodtion, — E. Kremers (Proc, Am. Pharm. Assoc., 
1887, p. 562) found the oil to consist of an aldehyde 
a terpene an isomer of borncol, named Citronellol, 

and acetic and valeric acids. These two acids are said to be 
formed through the oxidation of the aldehyde and to exist 
originally in combination with citronellol as a compound ether, 
T. D. Dodge (Am. Chem. Journ., 1889, p. 456) obtained some- 
what different results. The aldehyde, isolated from the oil by 
means of a concentrated solution of sodium bisulphite, accord- 
ing to Kremers is while Dodge obtained results corre- 
sponding to and names the compound cltronellio 

aldehyde. By the action of P-0®, an oily product, probably a 
terpene, was obtained. By heating the dibromide of the 
aldehyde the distillate contained a small quantity of oil having 
the odour of cyinene, thus confirming the statement of 

0. R. A. Wright (Journ. Chem. Soc., 1875, p. 1). Oxidation 
with potassium permanganate yielded a mixture of fatty 
acids smelling strongly of valeric acid. A portion of the oil 
boiling at 77® C. was probably a terpene. The portion boiling 
at 222® 0., probably citronellyl alcohol, the same as 

obtained by the reduction of citronellic aldehyde, the acetyl 
derivatives of both having the same characteristic rose-like odour. 

ANDROPOGON ODORATUS, LisUa. 

Fig. — J(mrn. Bombay Nat. Sist. Soc. to., p. 188. 

Hab . — ^Western Ghauts, extending sparingly to the coast. 
The grass. 

Vemaeular . — Yaidi-gavat, Usadhana {Mar.), 

ITI.— 78 
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History, Uses, &C. — This grass is not, to our know- 
ledge, mentioned by Sanskrit writers, but is well known to the 
peasantry by the names given above, which signify physi- 
cian^s grass ” and pungent grass/ ^ A. odor aim was first 
observed by one of us in 1875 as a grass growing sparingly at 
Tanna, near Bombay, and used b}’^ the natives as a carminative 
in the bowel complaints of children (Mat, Med. of Wentern 
India, 1st Ed., p. 698), In 1889 this grass was found growing 
abundantly at Lanowli on the Western Ghauts by Mrs. J. C. 
Lisboa, and was described and figured in the Journal of the 
Bomhay Natural History Society. We have since distilled the 
grass and obtained from it an essential oil having at first an 
odour recalling that of cassia and rosemary, but afterwards a 
strong persistent odour of oil of cassia. Messrs. Schimrael & Co. 
notice the odour of Pine needle oil in this sample, and find 
the sp. gr. to be *945. 

Description. — Root as in A. Schmianthus. Culm erect, 
3 — 5 ft. high, sometimes branching from the lower part, 
glabrous ; nodes long-bearded. Leaves lanceolate, cordate at 
the base, acute or acuminate, with a few long hairs ; the lower 
cauline and radicle leaves long, the upper small, but their 
sheaths very long. Ligula small. Spikes numerous, erect, 
branched, pedicellate (the pedicel of the lower spikes longer), 
and congested at the end of a long peduncle without a 
sheathing bract and forming an erect, dense, ovoid panicle. 
The rachis, pedicel, and the spikes covered with long silky 
hairs. Spikelets nearly two lines long, of a purple colour, the 
sessile and the pedicellate nearly similar ; outer glume of the 
sessile spikelet rather thin, many -nerved, somewhat obtuse 
and covered with long silky hairs, with a pit in some spikelets 
of the same plant and absent in others ; second glume as long 
as the first or a little longer, but broader, thin, and keeled ; 
third glume thinner and hyaline ; fourth glume, smaller or an 
awn \ — 1 inch long, with a hermaphrodite flower at the ,end 
of the pedicel. Pedicel of the pedicellate spikelet covered 
with white hairs, but the spikelet almost free of hairs. Outer 
-- with five or more nerves, not prominent, almost 
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obtuse; second glume thinner, with three nerves, somewhat 
broader, but as long as the first ; third glume hyaline, smaller ; 
fourth glume very small, hyaline or none ; no awn; at the top 
of the pedicel three stamens not well formed and not as large 
as in the hermaphrodite flower. (/. C. Luhoa.) 

The yield of oil from the grass was equal to that obtained 
from A, Schcsnanthus ; it had a deep sherry colour, a specific 
gravity of *931 compared to an equal volume of water at 84° F., 
and a rotatory power of — 22*75 in a column of 100 mm, or 
(a)»= —24*43. 

ANDROPOGON MURICATUS, lletz. 

Fig. — Bcaiw, Agr,y t. 22. Cuscus {JEn(j,),Yottiy6Y {Tam.), 
Chicndent des Indes (Fr.). 

Hab. — Coromandel, Mysore, Bengal, Northern India. 
The roots. 

Vernacular. — Khas, Bala, Panni {llin(L), Khaskhas, Bona 
(Beng.), Vdla, VjJr^lu [Mar.), Viilo, Khaskhas {Guz.), Yettiver 
{Tam.), Vattiveru (TeL), Bdladveru (Can.). 

History Uses, &C. — The root of this grass, which is 
the only part of the plant having aromatic properties, is 
described in the Nighantas under the name of Uslra, and bears 
among other synonyms those of Virana, Veni-mulaka having 
braided roots,” Sugandhi-mulaka having sweet- smelling 
roots,” Sita-rnulaka “ having cool roots,” &c. It is considered 
to be cooling, refrigerant and stomachic, removing bile and 
phlegm, and useful to allay thirst in fever and inflammatory 
affections. An infusion is used, and it enters into the com- 
position of several cooling mixtures. Sir W. Jones suggests 
that it is the Mrindla mentioned in Kalidasa’s Sakuntaiay but 
that name is more commonly applied to the leaf-stalk of the 
Lotus than to the roots of this grass. All parts of the Lotus are 
renowned for their cooling properties, and the use of the 
Water Lily for Sakuntala’s complaint appears to us to be more 
poetical* In Vedic times the ancient Hindus were instructed 
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to build their houses in a place where the Virana and Kusa 
were abundant, and on some copper* plate inscriptions dis- 
covered near Etawah, dated A.D. 1103 and 1174, this plant is 
mentioned as one of the articles upon which the kings of Kanauj 
levied imports (Proc, As, Soc. Bengal 1873, p. 161). Externally 
it is used in a variety of ways : a paste of the root is rubbed on 
the skin to relieve oppressive heat or burning of the bod}’ ; an 
aromatic cooling bath is prepared by adding to a tub of water 
the root in fine powder, together with the root of Pavonia 
odorata, red sandalwood and the wood of Primus Piiddum, The 
same ingredients are applied in the form of a thin paste to the 
skin. ( Chakradatta, ) 

All over India the roots are made into aromatic scented 
mats, hung in door- ways, and kept wet to cool and perfume 
the atmosphere during the hot season; they are also much 
used for making fans, ornamental baskets, and other small 
articles. When distilled with water, the roots yield a fragrant 
oil, which is used as a perfume and for flavouring sherbet, 
Mir Muhammad Husain, in the Makhzan^el-Adivii/ay describes 
khas as a kind of Izkhir used in India, known as Izkhir-i- JSmi 
and called by the Persians Bikh-i-wala. European physicians 
in India have used the root as a diaphoretic, and Pereira 
(Mat, Med,, ii., Pt. I., p. 132) states that in 1831 it was used in 
Paris and Hamburg as a preservative against cholera, being 
hung up in rooms and burnt as a fumigatory. In 1837 it was 
recommended by Foy in rheumatism and gout. At the present 
time the root is distilled in Europe to obtain the oil, which 
commands a high price, being used in the composition of many 
favourite perfumes, as ‘‘ Mousseline des Indes/’ Marechal,'' 
Bouquet du Hoi,'' &c. 

Description. — A, muricatus has an erect compressed 
culm, 5 to 6 feet high, with smooth nodes and linear-narrow 
Bub-bifarious rigid elongated leaves ; the panicle is verticelled ; 
the branches are very numerous, simple and spreading; the 
joints of the rachis are smooth ; the glumes are minutely 
prickly on both sides, sub-equal, muricated. The radicles are 
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Tery numerous and spring from a rhizome, on the upper 
surface of which are leaf-buds. The entire root is of a yel- 
lowish-brown colour, and has a strong and persistent odour, 
somewhat like myrrh ; the taste is bitter and aromatic. 

Chemical conifosition. — Khaskas has been analysed by Vau- 
quelin, who has obtaine<l from it a resinous substance of a 
deep red- brown colour, having an acrid taste and an odour like 
myrrh ; a colouring matter soluble in water ; a free acid ; a 
salt of lime ; a considerable quantity of oxide of iron ; a large 
quantity 6f woody matter, {Annates de Chimie^ Ixxii., p. 302.) 

The oil is di0B.cult to extract ; this difficulty may be overcome 
by placing the roots in a steam- jacketted still with just suffi- 
cient water to drench them, allowing to stand for a short time, 
and then admitting steam at about 15 lbs. pressure into the 
jacket, when a light oil will come over. A current of steam 
afterwards admitted into the still and raised to 25 lbs. pressure 
will bring over the heavier portion of the oil. Piesse states 
the yield to be 10 ozs. per cwt. 

COIX LACRYMA, Linn, 

Fig.- Bot, Mag,y t, 79 ; Rheedc, Hort, Mai, xii,, t, 70, 
JoVs tears {Eng.)j Larmes de Job (Fr,), 

Hab. — Plains of India and warm hill- slopes from the 
Punjab to Burma. Cultivated on the hills. The seeds. 

Vernacular. — Sankhru, Sankhlu, Gargari-dhan [Hind,)^ 
Gargar, Kunch {Beng,), Rdn-jondhala, Ran-makai {Mar,\ 
JBLas^i ( Gws. ) a 

History, Uses, &C. — The different species of Coix 
bear the Sanskrit names of Gavidhuka, Gavedhu, and 
Gavedhuka. They are mentioned in Vedic literature, and 
appear to have been one of the cereals which were cultivated 
by the Arians on the hill-slopes of the Himalayas. They are 
still cultivated by the hill-tribes in the Khasia and Naga Hills 
and in Assam and Burma, where they are known by the 
yemacular names of Kasi, Kulese, Kalinsi, Kyeit, &c., and are 
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iised as a food^stuff. The wild form, common in the plains, is 
only used for medicinal purposes, and is considered to be 
strengthening and diuretic. The Arab travellers in the East 
became acquainted with the seeds and named them Damu 
D^ud ‘‘David^s tears,” and afterwards Damn Aydb “Job’s 
tears.” Es-Saghani, who died about the year 1260, mentions 
them in the Obdb as a well-known strengthening and diuretic 
medicine. The Arabs introduced the plant into the West, 
and it has become naturalized in Spain and Portugal, wliere it 
is still known as Lagvima (Je Job. European botanists have 
rather inapj)ropriately given the name of Coix ( Greek koi$ ) to 
this genus, Coix being the name of a kind of palm growing in 
Africa and mentioned by Theophrastus and Pliny. 

The following notice of C, lacryma occurs in the Descriptive 
Catalogue of the Vienna Exhibition^ 1873 : — “ The seeds known 
as Job’s tears are used as food in China and Malacca, under 
the name of Eejin or Ee-yin. ^ It is,’ we are told, ^ the most 
remarkable among food-grains for its chemical composition.’ 
Dr. Smith writes that ^ it is larger and coarser than pearl- 
barley, but it is equally good for making gruel. As it is sold 
for five pence per Chinese pound, it makes an excellent diet- 
drink for hospital patients in China.’ Dr. Hooker observes 
that ‘ a great deal of Coix is cultivated in the Khasia Hills ; 
the shell of the cultivated sort is soft and the kernel is sweet, 
whereas the wild Coix is so hard that it cannot bo broken by 
the teeth ; each plant branches two or three times from the 
base, and from seven to nine plants grow in each square yard 
of soil ; the produce is small, not above 30 or 40 fold,’ In 
Mason’s ^ Btirmah^ it is stated that a species of Coix, with 
large esculent seeds, which are parched like Indian corn, are 
often for sale in the bazars, and are cultivated very extensively 
by the Red Karens.” 

C. lacryma has also been introduced into Brazil, where it is 
cultivated to some extent. For much interesting information 
concerning the different species or varieties of the plant, and 
the economic uses to which the seeds are put, we must refer 
the reader to the Diet. Econ. Prod, of India ^ ii., i>. 492. 
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Description. — The silicious involucre of this grass con- 
taining the seed is sold in the drug shops. It is about the size 
and has much the appearance of a small cowrie shell, shining 
white, and very hard. At the base is a scar marking the 
attachment of the peduncle ; at the apex an opening, from 
which, even in the dry state, a portion of the female flower 
may be seen protruding. In the fresh state a spike of male 
flowers, from one to two inches long, rises from it. 

Chemical composition, — Church [Food Grains of India) found 
the edible grain, separated from the husk, to contain water 
13*2, albuminoids 18-7, starch 58*3, oil 5*2, fibre 1‘5, ash 2’1 
in 100 parts. Peckholt, who examined the seeds grown in 
Brazil, ascertained that 1000 parts afforded (among less im- 
portant constituents) fatty oil 6*6, resin 3, sugar 7, starch 84, 
husks and shell 696 parts. [Cat. of the Exhibition of 1866 at 
Rio de Janeiro.) 

ERAGROSTIS CYNOSUROIDES, Rom. et Sch. 

Fig. — Delile, Bescr. de VEgypte, 10 ; Rheede, Ilort. Mai. 
xii.y ^.57. 

— Throughout the plains of India. The herb. 

Vernacular. — Kusa, Darbha [Ifind,)^ Kusha [Beny.), Darbha, 
Kusha [Mar.). 

History, Uses, &C. — In Hindu ritual the Kusa occupies 
much the same position as the Durva and Tulasi. Among the 
synonyms for this grass are Darbha, Barhis that which is 
plucked up,*^ Suchy-agra ‘^needle-pointed,’^ Yajna-bhushana 
“ornament of sacrifice,” Dirghapattra “ having long leaves,” 
Vajna “ lightning,” Suchi-mukha “ needle-mouthed,” Punya- 
trina “holy grass,” &c. Its pointed leaves are used for the 
purification of sacred beverages, and spread beneath the 
sacrificer and the sacrifice, like the Vervein was amongst the 
Romans. In the Vedas this plant is often invoked as a god: 
“ Thee, 0 Darbha, the learned proclaim a divinity not subject 
to age or death; thee they call the armour of Indra, the pre- 
server of regions, the destroyer of enemies ; a gem that gives 



lii^poaae to die field; at tlie time when ocean feaoni^ied^ 
when the cloade mwrmwrei, and lightning flaahed, then was 
Darbha produced, pure as a drop of fine gcdd {Atkarva VMa). 
The Yedic rituals furnished instructions far its use* According 
to Asvalay^na, two pieces without knots were used for purify* 
ing butter — one was to be held in each hand between the thumb 
and the fourth finger, the second and third fingers being 
raised. Turning towards the East, Savitri, Vasu^ and the Sun's 
rays were invoked. At the new and full moon they fasted 
and tied together Eusa and firewood, hence the nameKusdkara 
for fire, the sacred fire being made upon a tuft of the grass. 
At the time of the first cutting of a child's hair, the father took 
a position to the south of the mother, and, holding in his hand 
twenty-one blades of the grass (to represent the twenty-one 
Maruts or winds), invoked Vayu, the god of wind. The father, 
or, in his absence, a Brahmin, then took three blades of the 
grass and thrust them, points foremost, into the child's hair, 
saying, ‘‘ 0 herb protect him/' The Vedic hwnestead was 
directed to be built in a place where the Kusa and Virana 
grew, its foundations were to be strewed with the grass, and 
all prickly herbs, as the Apamarga, the Saka, the Tilvakaf and 
the Paricyadha, were to be extirpated. When they learned 
the sacred books, students used to sit upon a spot of ground 
strewed with the Kusa, and on leaving they carried away, 
amongst other things, some blades of the grass as a remem- 
brance and good omen. In the Brahmanic period the Kusa 
was used in invoking Vishnu ; anchorites covered their 
nakedness with the grass, cr with the skins of animals and 
bark of certain trees. In modem times it is in constant 
requisition in Hindu ceremonial, and at funerals the chief 
mourner wears a ring of the grass upon his finger, and it is 
placed beneath the pmdas. Brahmins place it in the hands of 
pilgrims when they bathe in the sacred Ganges. M. S^nart 
draws a comparison between the Vedic Kusa and the Beresman 
of the ancient Persians, and explains its significance in Buddbio 
ritual : it serves as a sacred prayer-carpet which is presided 
over by the divine Intelligence. As a medicine it enters into 



c^poimd prescriptions for dysentery and menorrhagii^ 
speoiaiUy used as a diuretic. It is often confoundsd ^th 
OpnodoH dactylon by the herbalists, or perhaps they conaM^ 
both grasses to be equally ethcient. - 

Description. — Root creeping, perennial. Culms straighl^ 
rigid, round, smooth, from 1 to 3 feet high. Leaves numerous, 
very long, chiefly about the base of the culms, rig^d margins 
hispid. Panicle erect, linear-oblong, often tending to a 
conical form, composed of many somewhat threefold, verti- 
celled, horizontal, short, rigid, secund ramifications. Spikelets 
many-flowered, depending, in two rows, from the under-side of 
the ramifications. Valves of corolla pointed, the inner one 
rather the largest. 

CYNODON DACTYLON, Pem. 

Figf. — Eng. Bot. xll,, t, 850 ; FL Gfwc,, t. 60. Creeping 
Dog’s-tooth -grass [Em;,), 

Hab. — Plains of India, westward to the south of England. 
The herb. 

Vermicular. — Durva, Ddb, Hariyali {Hind.), Durba (Beng.), 
Durva, Harala, Haryeli (Mar.). 

History, Uses, &C. — This grass must have first 
attracted the attention of the ancient Hindus b}’' its value as a 
food for their cattle, A inodurn Indian proverb says — 
Zamindari dub ki jar hai (an estate like the roots of the Ddb, 
i.e., is always bearing). The plant has many synonyms in 
Sanskrit, such as Granthi knotted,” Sveta “ white,” 
Bhdrgavi ‘^belonging to Sukra ” (the regent of the planet 
Venus), Ruha growing,” Dur-mara not easily dying,’^ &c. 
Nanak Shah thus apostrophizes himself: — 

Nanak ! nannha ho raho jaisi nannhi dub ! 

Aur ghas jal jaeugi, dub khub ki khub. 

Be modest Nanak ! as the fresh soft Dub doth l iwly lie, 

Whilst 'Other grasses scorched up are, the Dab's bloom ne’er doth 
die- {Fallon.) 

In the Big-^Veda (x., 134) misfortunes are prayed to depart 
like the Ddrva whose seeds fall far from the plant ; an allusion 
to the far- spreading habit of this grass, which has also given 
TIL— 78 
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rise to the proverbial expression Ddb ki nal (the sheath of 
the Dub) as applied to family connections, so called from their 
tendency to spread far and wide like the Ddb. Like other 
useful plants this grass was deified by the Hindus ; in the 
Athai'va-Veda it is thus addressed — ‘‘May Ddrva which rose 
from the water of life, which has a hundred roots and a 
hundred stems, efface a hundred of my sins, and prolong my 
existence on earth a hundred years.*^ The Hindus believe that 
a benevolent Apsaras or nymph dwells in the plant, and when 
they build a house they place the grass on the four corners of 
the foundations. This practice dates from Vedic times. 

Ddrva is also spoken of as Ddrveshtaka, from its being used 
in erecting an altar; it is sacred to Vishnu and Ganesha, and a 
festival called the Ddrvashtami is held in its honour on the 
eighth day of the light half of the month Bhadra ; at this 
festival the male worshippers wear the grass tied to the right 
arm, and the females tied to the left. At marriages the right 
arm of the bridegroom is tied to the left arm of the bride with 
Durva ; it is a phallic emblem, like the fetu or straw was in 
Europe. In the third act of the Vtkramorvasi oi Kdlidasa, 
Urvasi shows herself to Pururavas with her hair decked with 
Durva, a symbol that she accepts his love. De Gubernatis 
says : — “ A Pdsaro, le jeune paysan, lorsqu’il ddsire demand er 
en mariage la jeune fille qu’il aime, ote du pailler un fdtu de 
paille et, en le lui montrant, lui demande si elle veut entrer 
danssa maison.^’ According to Asvaldyana and N^rayana, the 
husband, in the third month of his young wife's pregnancy, 
should squeeze the juice of the Ddrva into her right nostril to 
secure a male child ; this practice is stiU customary in Western 
India and probably elsewhere. Ddrva is one of the eight 
ingredients of the Arght/a, a respectful oblation made to gods 
and venerable men. The popular version of the Ramayan 
mentions the eight ingredients in the following couplet 
Dahi, Ddrba, rocban, phal mul& 

Nav tuUi ila), mangal niuld, 

curdled milk, durba, rocban, flowers and roots, young leaves 
of the Tttlsi and Lotus, turmeric. 
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According to the Panchatantra^ Ddrva was bom from the 
hairs of a cow ; in a strophe quoted by Bohtlingk (Ind. Spr., 
ii,, 2921), the leaf is described as the ornament of the Durva, 
like the flower of the tree, independence the ornament of man, 
and the husband the ornament of the wife ; happy are the 
gazelles who eat the Durva, for they see not the face of rich 
fools. i)urva is mentioned in the Nighantas ; medicinally the 
fresh juice is considered astringent, and is used as a snuff in 
epistaxis. The bmised grass is a popular application to 
bleeding wounds. The Indo-Portuguese call it graminay and 
use it as a substitute for Tritieum repens^ L., which is generally 
considered to have been the aypao-Tis of the Greeks, and Gramen 
of the Romans, though some authorities are of opinion that 
both T. repens and Gynodon dactylon were used indiscriminately 
by the ancients, 

Description. — The roots are tough and creeping, almost 
woody, with smooth fibres. Stems also creeping to a great 
extent, matted, round, jointed, leafy, very smooth. Leaves 
tapering, sharp-pointed, ribbed, hairy, a little glaucous ; with 
long striated smooth sheaths, and a hairy stipula. Flowering 
branches a span high, leafy, simple, terminating in 4 or 5 
nearly equal, crowded, erect, many-flowered linear spikes ; the 
common stalk of each triangular, roughish ; flat and slightly 
bordered on one side, along which the nearly sessile, shining, 
purplish flowers are ranged in two close alternate rows. The 
corolla is longer than the calyx, very much compressed, opposite 
with respect to the latter. 

ZEA MAYS, Linn, 

Fig . — Lam., Ill.f t. 749 ; Bentl, and Trim,, t, 296. Maize, 
Indian Corn (Eng,), Mai's, B16 turc (FV.)* 

Hab. — S. America and West Indian Islands. The 
stigmas and meal. 

Vernacular. — Makkai, Bhuta (Sind,, OuzJ), Janar (Bettg,), 
]^klui| B<mda (Afar.), Makka-sholom {Tam.), 
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History, UseSt^&C. — A wild form of this cereal is said 
to be still found in some of the West Indian Islands* The 
vernacular names point to its introduction into India from 
Mecca, but the Durah-i-Makka or Oandum-i-Makka of 
Mahometan writers on Materia Medica, which they also call 
Khanderds (xoydpor)^ is the Sorghum rulgare or Great millet, 
the Juar of Northern India, and the Shohrn of Madras. The 
Arabs call Zea Mags Durah klzdn or Durah shdmi. We learn 
from Chinese literature that it was cultivated in China in 
the 16th century, and was then traditionally asserted to 
have been an introduction from the west. On the Continent 
of Europe, it is best known as Turkish corn. It is now 
cultivated in all warm countries, and is considered by 
Mahometan physicians to have properties similar to those of 
Sorghum vtf /garCy riz., resolvent, astringent, and very nourishing ; 
they consider it to be a suitable diet in consumption and a 
relaxed condition of the bowels- In Europe it is much used 
as a valuable article of diet for invalids and children under the 
names of Polenta (Maize meal) and Maizena (Maize flour). 
In Greece the silky stigmata are used in decoction in diseases 
of the bladder, and have latelj^^ attracted attention in America 
under the name of Corn silk, of which a liquid extract is sold 
in the shops as a remedy in irritable conditions of the bladder 
with turbid and irritating urine ; it has a marked diuretic 
action. The meal has been long in use in America as a poultice, 
and gruel is also made of it. In the Concan an alkaline 
solution is prepared from the burnt cobs and is given in 
lithiasis. 

In the United States for starch manufacture from maize it 
has been found desirable to get rid of the oily embryo — this is 
done by machinery. The embryo is too rich for feeding stock 
unless the oil is removed — this is done in the hydraulic press, 
and the cake when ground into meal is very valuable as a food 
for stock. The oil promises to be useful for medicinal pur- 
poses instead of olive oil. In the unrefined state it has a 
specific gravity of *916 at 15® C., the elaidin test shows the 
presence of a large quantity of olein. Maize oil is of a pd* 
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yellowisli-brown colour, with au odour and taste like that of 
freshly ground corn meal ; it belongs to the non*drymg group 
of the vegatable oils, does not easily become rancid, and has Uo 
purgative action. With alkalies it forms a white soap ; it 
contains fatty acids (free) 0*88, total fatty acids 96*76 percent., 
mucilaginous bodies 1*34. The loss sustained by purification 
is under 5 per cent. (J. U. Lloyd, Amer, Journ. Pharm., 
July 1888.) 

Chemical conijiasition . — The average results of the analysis 
of three varieties of maize in an undried state by Poison,, 
yielded in 100 parts, 54*37 starch, 8*83 nitrogenous substance, 
4*50 fat, 2*70 gum and sugar, 15*77 cellulose, 12*16 water, and 
1 *67 ash. Poggiale found on an average in 160 parts of the 
dried grain, 64 5 starch, 6*7 fat, and 9 9 nitrogenous substance. 
Church found it to contain water 12*5, albuminoids 9*5, starch 
70*7, oil 3*6, fibre 2*0, ash 1*7. American grain contained 
1 per cent, more fat than Indian. 


The following figures, quoted by Konig, represent the mean 
composition of 145 samples examined by various analysts : — 



Minimum. 

Maximum. 

Mean. 

Water 

7-40 

22-40 

13*12 

Albuminoids 

6-54 

13-90 

9-86 

Fat 

1-61 

8-89 

4*62 

Nitrogen-free extractive 

60-49 

74-92 

68-41 

Cellulose 

•76 

8-52 

2-49 

Aifh 

•61 

3-93 

1-61 





582 


QBAMINEJB. 


Hie stigmata have been examined by 0. J. Rademaker and 
J. L. Fischer {Amer. Joum. Pharm., 1886), with the following 


resolts : — 

Fixed oil (petroleum spirit extract) 5*25 

Resin, crystalline principle, and chlorophyll 

(ether extract) 2*25 

Resin, «iystalline principle, and chlorophyll 

(alooholio extract) 3*25 

^ Sugar, gum, and extractiTe (water extract) ... 19*60 
Albuminoids, phlobaphene, Ac. (from alkaline 

solution) 3*60 

Salts and extractive (from add solution) 5*60 

Cellulose 87*00 

"Water 20*00 


96*25 

LOLIUM TEMULENTUM, Linn. 

Fig. — Engl. Botm xvi.j t. 1124; Schreh. Oram, it., L 36; 
Bentl. and Trim. 295, Bearded Darnel (Eng.), Ivraie (Fr.). 

Hab. — A weed of cultivation. Asia, Europe, North 
Africa. The seeds. 

Vernacular . — Mdchhni {Hind . ). 

History, Uses, &C. — A noxious weed growing with 
wheat called aLpa is mentioned by Theophrastus (i., 5), and 
by Diosoorides (ii., 91) ; the latter writer notices its medicinal 
use as an external application along with salt and radishes to 
ulcers, and with sulphur and vinegar to certain skin eruptions, 
also with pigeon’s dung and linseed to disperse or mature 
glandular and gouty swellings. It was also used with 
bitumen, myrrh, saffron or frankincense as a fumigatory to 
pp>mote conception. This plant was known to the Romans as 
liolium, and is mentioned by Virgil (Georg. I) as 

Ovid (Fast^ i.) speaks of it as injurious to the 
eyenghtp et ca r eant loliis ooulos vitiantibus agri.’^ Pliny 
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mentions it in liis chapter upon the diseases of grain (18, 44), 
and again (22, 68, 77) reproduces the account given by Moe- 
corides of its medicinal uses. The Arabian lexicographers 
describe the same plant under the name of Zdwan or Ziwdn 
(o hj) as “ noxious weed growing among wheat, which often 
gives a bad quality to it when accidentally mixed with it, 
causing giddiness ; they consider it to be the same as the plant 
called Ahu Hanifeh says, that Shailam is s 

small, oblong, red, erect grain, resembling in form the 
(or grub) of wheat ; and it does not intoxicate, but renders tiie 
wheat very hitter ; and in one place he says the plant spreads 
on the ground, and its leaves are like those of the willow. 

Ibn Sina describes Zdwan and Shailam separately, but in 
his account of their properties there is hardly any difference, 
it being essentially the same as Dioscorides’ description of 
Aira. He states, however, that both are narcotic. 

Forskal considers Zdwan and Shailam to be different. Of the 
former he says: — “Zizania Allepensibus notissima: inter 
triticum viget : si semina restant farinee (sic) mixta, hominem 
reddunt ex panis esu temulentum : messores plantam non 
separant ; sed post triturationem vanni aut cribri ope semina 
rejiciunt.” Of the latter he says “ ShaUm etiam agri vitium ; 
a prioro (ziwau) tamen diversa species; decocto plantss 
obtunduntur sensus hominis qui operationem chirurgicam 
subire debet ; Avicenna sic referente.” {FI. Mgypt Arab., 
p. 199.) 

Indian Mahometan writers merely copy the Arabians, and 
we have met with no mention of Darnel by Hindu physicians. 
In Persia the plant is known as Samuk and Gandum-i-diwaheh 
“fools’ wheat.” In Northern India it is called Mdchhni 
“ bearded” ; it does not appear to be known in the Peninsula 
or Bengal. 

Description. — Annual. Roots a few downy fibres. 
Stems annual, erect, 3 feet or more in height, stiff, smooth, 
often branched from the lower nodes. Leaves large, distant; 

smooth, striate, ligule short, truncate, blade 6 to 10 



long} (^Miding and droopingi ^ to | &ic3i widoi Unear, 
gtadnally tapering to the acute apext green. Spikeleta 

iargOf i to 1 inch long, 5 to 11 flowered} sessile, laterally com* 
prmed, blunt, arranged singly edgewise alternately on opposite 
sides of the elongated racbis, forming a narrow distichous 
spike, &to 12 inches long ; rachis somewhat flexuose, hollowed 
on alternate sides to receive the spikelets, faintly rough; 
glumes 2 in the terminal spikelet, nearly equal, only one in 
&e remainder, placed on the outer side of the spikelet, closely 
appressed, and equalling or exceeding it in length, rather leaf- 
like, 5-ribbed, convex, smooth, green, subacute, not awned ; 
pales 2, nearly equal in length, the lower rounded on the back, 
the edges somewhat involute, 5-ribbed, the two outside ribs 
very strong, obtuse, and membranous at the apex, a little 
below which arises usually a straight white awn of variable 
length, the upper pale flat, appressed to the dorsal one, with 
its margins folded over on the inside, scarious, with two green 
veins, faintly ciliate on the edges. Lodicules 2, connected at 
the base, entire. Stamens 3, ovary rounded. Stigmas 2, as- 
pergilliform. Fruit enclosed in the pales (the lower one 
turgid and thickened), oblong-ovoid, nearly 1 inch long, blunt, 
concave on inner surface, pale brown. 

Chemical composition . — Filhol and Baillet found the seeds to 
contain 50 per cent, of starch, albuminoids, and the other 
constituents found in cereal grains ; also a thick, almost con- 
crete green oil, one portion of which was saponifiable, and the 
other not. It was insoluble in water, but freely soluble in 
alcohol and ether. The seeds besides contained an extractive 
substance soluble in water and alcohol. The non -saponifiable 
portion of the oil they describe as producing tremulousness 
when swallowed, but without any narcotism ; and the extractive 
as narcotic. Both substances proved fatal to animals. 

Ludwig and Stahl, besides starch, gluten, &c., found two 
acrid oils soluble in alcohol, but insoluble in water ; and an 
acrid bitter glucoside, soluble in water ; they attribute the 
activity of the seeds to the combined influence of these different 
principles. 



still more reoeut es^riments of Wittstesa 
Tisoed him that the poisonous characters of the seeds am 
due to an acid body, nor to a base, but to an indiffemni 
which is incapable of forming compounds with lead or 
andonay be completely extracted from the seeds by water 
alcohol, and only incompletely by ether.” 

Dr P. Antze, who has recently examined the constituent of 
the plant, both chemically and physiologically, reports {Arch. 
/• exp. Path, and Pharm.^ Nov. 1890, p. 126) the isolation of a 
volatile alkaloid, fo/n«e,and iemulentic acid^ which by the action 
of lime yields a base, temiilentine^ as a decomposition product. 
Loliine is said to yield good crystalline salts with sulphuric, 
hydrochloric, oxalic, and acetic acids, but too small a quantity 
was obtained for analysis. Injected subcutaneously into 
rabbits it produced a rise in temperature as well as an increase 
of the pulse, 0*08 gram being a lethal dose, whilst the narcotic 
and intoxicating action of the lolium plant sc' ins to be due to 
temulentic acid and the base obtained from it. The acid, 
which exists to the extent of about 1 per cent, in the seeds, is 
obtained in crystals melting at 2'34®C. and possessing the 
approximate composition and as well as temulentine 

yields good crystalline salts; From experiments upon frogs, 
rabbits, and the investigator himself, it appears to be twice as 
toxic as loliine and rapidly diminishes the heart’s action, but if 
the depression, which is accompanied by a marked decrease in 
temperature, is overcome, the patient assumes a condition of 
high fever. Dr. Autze recommends, in cases of poisoning with 
darnel grass, the administration of emetics and purges, followed 
by stimulants to raise the depressed action of the heart. 
(Pharni. Jouni., Jan. 31st, 1891.) 

Toxicology . — The symptoms which darnel seeds produce on 
man arc described by Pereira as twofold : those indicating 
gastro-intcstinal irritation, such as vomiting and colic ; and 
those which arise from disorder of the cerebro-spinal system, 
such as headache, giddiness, languor, ringing in the ears, 
confusion of sight, dilated pupil, delirium, heaviness, somno- 
lency, trembling, convulsions, and paralysis. These seeds, 
lU.- 74 
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tbiQiiPefore^ afpeaar to be aero-aaxootdc potaoas* According to 
fiecger, one of the most certain signs of jK^isonix^; by them is 
trembling of the whole body/^ Death has sometimeB resulted 
from their use, but when suitable remedies have been used, 
such as evaouants and 8timulants> the seeds have not proved 
fatal to man. Recent experiments made by A. S. Wilson of 
Aberdeen conclusively proved that healthy darnel seeds have 
no injurious effects. In selecting healthy seeds, Mr. Wilson 
observed the grains to be frequently affected by ergot and 
other fungi, and to be also liable to a disease of a more 
obscure type. 

From Dr. P. Antze’s experiments it appears that there are 
two poisonous principles in the diseased seeds, one an acrid 
poison giving rise to a febrile condition, and the other a 
narcotic powerfully depressing the hearths action. 

In the Report of the Chemical Examiner, N.-W. Provinces 
and'Oudh, for 1879, the occurrence of darnel-poisoning among 
the men of the Ghoorkha Regiment at Almora, and also among 
some of his own servants at Nynee Tul, is recorded. He states 
that the grass is recognised as injurious by the peasantry in 
the Moozaffamagar District, where it is called Moc/ini, The 
symptoms observed were vomiting, headache, and great 
giddiness ; no fatal cases occurred. 

BAMBUSA ARUNDINACEA, Hetz. 

Pig. — Itoxb. Cor. PL u, t. 79; liheedc^ llort. Mai. t. 16. 
Bamboo (Eng,), Bambou (Fr.). 

Hab. — Throughout India. The young shoots, seeds, and 
silicious concretion. 

Vernacular . — Bans (Hind.f Bang.), Vdnsa (Gnz,), Yansa, 
Kalaka, Tokara (Mar.)^ Mangal (Tam.), Bonga, Veduru (TeL), 
Bidungulu (Can,). 

Bamboo Manna. — Bdns-lochan (JTmc/.), Bdns-kapdr (Beng.), 
Vdnsa-lochana (Mar,), Yansa-kapura (Ouz,), Munga-luppu 
(Tam.), Ycduruppu (Tel.), Bidaruppu (Can,), Moleuppa 
(MaL). 



History, Uses,&c;--TheBambdo,iiiSimsIa*^ 

V 6im, is considered by the Hindus to lave the hardest lit 
The wordalso signifies 'spW and ^ lineage/ thusYinsa-visiMlSy^ 
means '^made of a good bamboo/^ Le., of a pure or good 
and Vansa-dhara carrying a bamboo/^ «.<?., maintaining ’# 
family, Yansa-pratishthana-kara ^^establishing a family on S 
sure foundation/^ The Abb^ Dubois, in his Description of Indian 
states that the young Indian bride and bridegroom are made 
to stand in two bamboo baskets placed side by side, and the 
Kul or Arbor generationis of the caste, at Hindu marriages, is 
placed in a winnowing fan made of bamboo. The wild tribes 
of the Garrow hills, who have no temples or altars, set up 
opposite their huts a bamboo post which they deck with flowers 
and tufts of cotton, and before it they make offerings to their 
god, Indian anchorites carry a bamboo stick having seven 
knots. A bamboo flowering is an event of rare occurrence, 
and which is supposed to bring in its train all sorts of evil, 
accompanied by dir<.* distress and famine. The seeds of the 
bamboo, in Sanskrit Vansa-tandula, Yan^-ja^ Yfou-yava, 
Venu-vija, have often proved of great value in famine seasons, 
saving thousands of lives ; this was the case in Orissa in 1812 
and in Canara in 1864, The young shoots which appear 
towards the end of the rainy season are used as a vegetable ; 
they are minced very finely and soaked in water to remove the 
bitter taste, and then cooked with ddly and seasoned according 
to taste : they arc also made into pickle. 

A decoction of the joints of the bamboo is supposed to have 
an action on the uterus, and is used by females after delivery 
to cause a free flow of the lochial discharge. The same part of 
the plant pounded with water is applied to inflamed joints. The 
juice of the leaves with aromatics is given in haematemesis. 
The leaves are very commonly given to horses by syces as a 
remedy for coughs and colds. . 

Bamboo manna is the Vansa-lochana of the Indian physi- 
cians; in the Nirghantas it bears many synonyms, such as 
Yansa-rochana, Tvak-kshird “ bark-milk,’’ Yansa-karpura 

bamboo camphor,” Yansa-sarkara “ bamboo sugar,” Yan^hva 
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“bamboo sacrifice/’ Sdbhra, and Site “rhite,” <ftc. It is 
considered to be strengthening, tonic, cold, and sweet; to 
alleviate thirst, and to avert phthisis, fever, asthma, cough, 
biliousness, skin diseases, and Yiiya (morbid affections of the 
windy humor). As an example of the way in which it is 
prescribed, the following formula for making the Sitopai/uh'- 
churna will be found in Sarangadhara : — Bamboo manna 8 parts, 
long pepper 4, cardamoms 2, cinnamon 1, sugar 16. Powder 
and mix. Dose about 60 grains, to bo given with honey and 
ghi in phthisis and cachexia. 

The belief in the strengthening properties of bamboo manna 
appears to have originated among the aboriginal tribes of 
India, as on the West Coast it is the first solid food which the 
Thana Kolis give their children. The same belief seems to 
have prevailed in Borneo, as Marco Polo relates that pieces of 
this substance were let in under the skin by the natives to 
make the body wound-proof. 

We hold with Salmasins that bamboo manna was the 
substance known to the Greeks as <rdKxap crdKxapov^ and described 
by them as a white, concreted or crystalline substance like 
common salt, because there was no kind of sugar prepared from 
the sugar-cane, answering to this description, known in India 
in the time of Dioscoridcs. The name Sarkara, which signifies 
“ grit, pebbles, sand,’^ was applied by Hindu writers at that 
time to several substances, vk,, Guda or molasses in a dry 
granular state, the only kind of cane-sugar then in use in 
India ; Tewasa- sarkara, the concrete manna of Alhagi ; and Vansa 
iarkara, the concretion found in the bamboo. The Sanskrit 
name Khanda was also applied to Guda, which is the substance 
known in the vernaculars as Gur or Gul, and is still the kind 
of sugar most used by the Hindus, Pale crystalline sugar, the 
Chini of the bazars, does not appear to have been known until 
some 400 years after the date of Dioscorides. 

Under the name of Tabfishir, a corruption of the Sanskrit 
Tvak-kshira, bamboo manna was known to the early Arab 
travellers in the East ; the port of Thana, on the West Coast of 
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India, was famous for its Tabasliir in the time of Idrisi (1135) 
and supjDlied it to all marts. Ibn Sina describes Tabishir aa 
astringent and stomachic, useful in erysipelas and to allay 
thirst in bilious dyspepsia, cardiacal, and strengthening. As a 
local application it is used to relieve the heat and irritation 
caused by aphthous eruptions along with pounded rose leaves. 
Later Mahomedan writers upon the Materia Medica of the East 
have added nothing of importance to Ibn Sina^s account of the 
drug. Fliickiger {Zitr Gcschichte des Tahaschir, Zeit, des allg. 
dsferr. Apoth, Vcr. Nr. 14 u. 15,1887) mentions a list of Indian 
goods on which transit duty was levied at Aden in 1270 ; in it 
Tabashir is mentioned together with tamarinds and camphor. 
He also draws attention to a remarkable connection between 
Tabashir and ivory ashes, generally known by the name of 
8 podium. Idrisi, in the middle of the 1 2th century, points out 
that the latter was used to adulterate the former, while others 
of a different opinion assign a greater value to Spodiura. 
Garcia d’Orta ( Colloqu ios 5 1 )mcntions both Tabdshir and Spodium, 
which he consider i to be Pompholyx or Turtia (white of zinc ? 
calamine ?), and states that in Persia and Arabia Tabashir was 
generally paid for by its weight in silver (“ o pre^o ordinario 
na Persia e Arabia e a peso de prata ; he also describes black 
or grey Tabdshir, which was of less value and was obtained by 
burning the bamboo cane. Fliickiger remarks that it is most 
likely that the name Spodium da canna was given to this 
black Tabashir or perhaps to the ashes of the cane, and that it 
might be owing to this circumstance that in later times the 
name Spodium came to bo applied to animal charcoal (bone- 
black). The idea of black seems not to have been connected 
with the original Greek name tmodos (ashes). Fliickiger also 
draws attention to the Latin trandation of a Persian Karabadin 
or Pharmacopoeia by the Carmelite Friar P. Angelus, published 
in Paris in 1681, in which Tabashir is spoken of as pseudo- 
spodium i anti-spodium ^ and sqmiium-arahicum. Rheede as well 
‘ as Rumphius notice Tabashir, but it does not appear to have 
attracted much attention in Europe until Dr. Patrick Russell 
drew the attention of the Royal Society to it, and induct 
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James Louis Macie to make an analyaia^ which showed that it 
consisted principally of silica. 

Further information on Tabashirmay be obtained from Prof. 
Fliickigeris papers above mentioned, and a pajicr by Dr. Brandis 
in the Indian Forester ^ March, Vol. XIII. 

Description. — Tabfishir consists of irregularly- shaped 
fragments of an opaque white or bluish opalescent colour, the 
larger pieces are about an inch in diameter, concavo-convex, and 
have evidently derived their form from the joint of the bamboo 
in which the deposit has collected. The raw article is blackened 
and dirty, having apparently been obtained by burning the bam- 
boos, or on account of the presence of insects ; to make it fit for 
use it is calcined, when it becomes perfectly clean. 

Chemical composition , — Cavendish {EUnda^ 370) determined 
the specific gravity of Tabashir to be 2*109 at 11*4°C. 

Humboldt remembered the analysis of Maeic when he and 
Bonpland discovered a similar substance at the volcano of 
Pichincha, not far from Quito. He wrote from ]VJexii*o on the 
22nd of April 1803 to Antonio Joseph Cavanilles, Director of 
the Botanic Garden at Madrid [Annates du Mm^cion, iv. (An. xii., 
1804), 478) — ‘‘Vous vous souvenez sans douto de cette 
substance siliceuse, ressemblante a I’opale que M. Macie 
analysa en Angleterre. Nous Tavons decouverte a Toucst du 
volcan Pichincha, dans les bambous ou gros roscaux 
appel& Ouaduas dans le royaume de Santa Fe. J'ai fait des 
experiences chimiques sur le sue de cette graminfc colossalo, 
avant que la substance siliceuse se fiU d^posec, et j’y ai 
remarqu^ des ph^nomenes tres-curieux ; il est susceptible d'uiie 
putrefaction animale, et parait annoncer unc certaine combiii- 
aison d’une terre simple avec I’azote.’^ The Guaduas are the 
representatives of the Indian bamboos in South America and 
closely related to them. The specimen of American Tab&shir 
which Humboldt sent to Paris was examined by Fourcroy 
and Vanquelin {Ann, du Mus,, vi. (1806), 382 — 385); they 
found, besides 70 per cent, of silicic acid, 30 per cent, of potash 
and lime. It would be interesting to know if it was perhaps n 
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giUcate, which seems jpossible, as they mention traces d 
crystallization. The remarkable optical properties of thm 
amorphous silicic acid attracted the attention of Brewster 
{Tram, Roy, 8oc, London (1819), i., 283 — 299), who found it to 
possess very little power of rcfrac^g light, and to show when 
heated in the dark a brilliant phosphorescence. The informa- 
tion concerning its physical properties given by Brewster was, 
however, partly contradicted, and, as it seems, with reason, by 
Guibourt in 1885. Edward Turner (Ebenda, pp. 335—338) 
found that the substance examined by Brewster could easily 
be dissolved in a solution of caustic potash, even after having 
been heated ; the silicic acid separated from the solution, after 
being heated to redness, weighed nearly as much as the 
quantity of Tabashir examined. The transparency which 
'Fabashir acquires when immersed in water was noticed by 
Brewster and Guibourt; this property is still more striking when 
it is immersed in a volatile oil or liquid paraffin, for then with 
very pure specimens the outlines arc scarceU to be distinguished. 
Guibourt detennii ed its sp. gr. in water to be 2'149 at 4®C., 
and found Indian Tabashir to be composed of 97*39 per cent, of 
silicic acid, 2*9 per cent, water, with traces of potash and lime. 

In 1859 Fliickigcr (Schwcizerische Zcttsch, /, Pharm.^ 1859, 
244) examined a very fine specimen of Tabdshir from Java, 
where it is known by the name of Batugining, and found it to 
be almost pure silicic acid. It would appear, however, to be 
sometimes mixed or adulterated with the ashes of the cane, as 
Host van Tonningen (Jahresb. der Chem,, 1860, 531) found a 
specimen to contain silicic acid 86*38, water 7*63, oxide of 
iron, potash, and lime 5*99 per cent. 

'^J'he careful examination of Tabashir made byPoleck {Zeitsnh, 
des osterr. Apoth, Ver,, 1887, p. 139) shows beyond doubt that 
it may bo considered to be silicic acid, although the question 
remains open, whether it is the normal acid Si^OH*). 
(Fliickiger, Zur Geschichte des Tabaschir, Zeitsch, des ally, 
osterr. Apoth. Ver. Nr. 14 u. 15, 1887.) As regards the 
variations observed in the amount of water contained in this 
substance, the reader is referred to our remarks under Commerce. 
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The ash of bamboo stems has been analysed by Hammer* 
baoher with the following results : SiO'^, 28*264 ; OaO, 
4-481 ; MgO, 6-569 ; K'^0, 34-217 ; Na^O, 12-765 ; Cl, 2-062 ; 
SO^ 10-705 ; Ferric phosphate, 0*037=99*100. The ^ash is 
rich in silica and alkalis, poor in alkaline earths. The propor- 
tion of alkalis is about the same as in the ashes of ordinary 
roots. (Liebig^ 8 Annalen^ clxxvi*, 87.) 

Commerce,— ‘'Qomhviy appears to have inherited the ancient 
trade in Tabdshir which formerly centered in Thana. The raw 
article is, however, now obtained from Singapore, and is 
probably the produce of Java and other islands of the Eastern 
Archipelago. The Indian bamboos being under the protection 
of the Forest Department prevents their being destroyed to 
obtain Tabashir, besides they are of much more value for other 
purposes. The Bombay trade in this article is now the 
monopoly of a Mahometan, who is the sole importer of the raw 
material, which he calcines and afterwards sells in bulk at 
B/S, 2-10 per lb. He also sells a selected quality at Rs. 4 
per lb., and an inferior quality at Re. 1-4. The method of 
calcination is a trade secret. After it has been calcined, 
Tabashir is placed in water, which it absorbs and increases 
greatly in weight, becoming cold to the touch ; this fact is 
pointed out to the purchaser as a proof of its cooling qualities. 
The water is retained by the drug for a long time. 


SACCHARUM OFFICINARUM, Linn. 

Fig. — Woodville,t. 266; Timncy FI. AntllleH^ «., tt. 23*— 25 ; 
BentL and Trim., t. 298. Sugar-cane (Eng,)^ Canne a sucre 

(Fr.). 

Hab. — India. Cultivated in all warm climates. The 
juice and root. 

Vernamlar. — tJkh, Ganna (Ilind,)^ A.k [Beng.), Us {Mar.), 
Sh^radi {Guj.), Karurabu (Tam.), Cheruku (Tel,), Karimpa 
(Mah), Khabbu (Caru). 
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HistOXy, Uses, &C. — If the wild form of the sugar-cane 
is to be anywhere now met with, it is in India, of which country 
it is undoubtedly a native, and where it has been cultivated 
from the earliest antiquity. Whether the species grown in China, 
fif. sinense (Roxb. ), is specifically the same is scarcely determined 
with certainty, but it is probably native in that country. {Bentl, 
and Trim.) The Sanskrit name of the plant is Ikshu, and it is 
also called Guda-trina, the grass from which guda is made,’’ 
and Guda-daru, &c. ; from the juice (Ikshurasa) the ancient 
Hindus prepared an extract by boiling, which, when soft and 
sticky, was called Ikshurasa-kvdtha, Phanita, and Guda, but 
when allowed to drain and become dry was known as Guda- 
sarkara, Khanda or Khanda-sarkara, and Matoyandika. Twelve 
varieties of sugar-cane are mentioned by Sanskrit writers, but 
in this number are probably included other grasses belonging 
to the genera Sacchamm, Sorghumy &c. The root of the sugar- 
cane is also used in Hindu medicine, and is considered to have 
demulcent and diuretic properties. It is an ingredient along 
with the roots of Sacchanini sara, 8. spontaneum, Eragrostis 
ctjnosuroidesy and Gynodon dactylon in the compounds known as 
Trinapancha-mula and Kiiki^valeha, which are much prescribed 
as adjuncts to metallic medicines in gonorrhoea and other 
affections of the urinary passages. A kind of rum was also 
obtained by the ancient Hindus from the juice of the cane or 
from guda and water fermented, which was known as Sidhu 
and Ganda. 

The unrefined, dark-brown Guda or Phanita of the Hindus 
was known to the ancient Persians as (P4niz) and 
(Shakar) ; from it they manufactured the dry crystalline sqgar 
which they call ^ (Kand; or (Ifabat), now generally 
written by both Arabs and Persians, We have already 
stated (see Article on Bambusa) our reasons for believing that 
the trdKxapov of Dioscorides was not cane-sugar, viz., that no such 
article as sugar in a dry crystalline state was known in India 
at that time, the only kind of sugar used by the Hindus being 
the dark-brown mass known as guda, and which is still the 
kind of sugar most popular in India. This substance, as well 
IJI.-75 
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as the guda prepared from the palm (<t>oipL$), was called by the 
Gbeeks^f^* (honey), and is mentioned by Herodotus, Theophras- 
tus, Seneca, Strabo, and other early writers as Honey of Canes 
and Honey made by human hands/’ The vernacular names 
Misri, ‘‘Egyptian,” for refined sugar, and Chini, “ Chinese,” 
for sugar-candy, point to these crystalline forms of sugar as 
comparatively recent introductions into India, and at the 
present time the sugar- candy of Indian commerce is chiefly 
imported from China. When we consider that the sugar-cane 
was known to the ancients from the time of Nearchus, it is 
hardly reasonable to suppose that Pliny could be so ill-informed 
as to speak of Saccharum, if by that name he meant cane-sugar, 
as only employed in medicine. Lucan, writing about the 
same time, was aware that the Hindus drank the juice of the 
cane : 


“Quique bibunt tenera dulces ab arundine succos.” 

At the present day, the cane-presser, with his primitive 
press, is a familiar personage at Indian fairs, where he 
dispenses the luscious juice to his customers at about twopence 
a pint. 

Sugar, under the name of Shi-mi “ stone honey,” is 
frequently mentioned in the ancient Chinese annals among the 
productions of India and Persia ; and it is recorded that the 
Emperor Tai-tsung (A.D. 626 — 650) sent an envoy to the 
kingdom of Magadha in India, to learn the method of manu- 
facturing it. {Bretschneider^ Ghinese Botanical Works, 1870, 46.) 
The Chinese acknowledge that the Indians between A.D. 766 
and 780 were their first teachers in the art of making sugar. 
An Arabian writer, Abu Zaid-el-Hasan, states that about 
A.D. 850 the sugar-cane was growing on the north-eastern 
shore of the Persian Gulf ; and in the following century, the 
traveller Ali Istakhri found sugar abundantly produced in 
the Persian Province of Kuzistan. About the same time 
(950) Moses Chorenensis stated that the manufacture of 
sugar was flourishing near the celebrated school of medicine 
at Jondjsabur in the same province, and remains of this 
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industry in the shape of millstones, &c., still exist near 
Ahwas. 

Persian and Arabian physicians of the 10th and lltk 
centuries, such as Razi, Ali Abbks, and Ibn Sina, introduced! 
sugar ( Sukkar ) into medicine. The Arabs cultivated the* 
cane in many of their Mediterranean settlements, as Cyprus, 
Sicily, Italy, Northern Africa, and Spain. The Calendar of 
Cordova shows that as early as A.D. 961 the cultivation was 
well understood in Spain, which is now the only country in. 
Europe where sugar-mills still exist. 

The importance of the sugar manufacture in the East was 
witnessed by Marco Polo, Barbosa, and other European 
travellers ; and the trading nations of Europe rapidly spread 
the cultivation of the cane over all the countries of which the 
climate was suitable. The ancient cultivation in Egypt,, 
probably never quite extinct, was revised on an extensive scale 
by the Khedive Ismail Pasha. {Pharmacographia, ) 

Sugar is of comparatively little value for its independent 
efEects, but few substances are more useful as an associate of 
other naedicines, whether to preserve them from oxidation 
and decomposition, to conceal or improve their taste, or 
to give them special pharmaceutical forms. 

In solution sugar is almost exclusively lenitive, but in 
powder it is stimulant. It is universally employed to diminish 
dryness of the mouth and fauces, to allay irritation, and to 
mitigate cough and hoarseness. Sugar dissolved in water is said 
to have a diuretic effect. When injected into the veins of ani- 
mals it is said to be powerfully diuretic (Richet and M. Martin, 
Med, Record, xxi., 394). It certainly, when moderately 
used, promotes digestion and allays nervous excitement. For 
these purposes sweetened water [eau sucree) is universally 
employed in France and Southern Europe. Formerly a strong 
solution of sugar was much used as an antidote to corrosive 
poisons. It enters into all the drinks, mucilaginous, farina- 
ceous, and gelatinous, employed in febrile diseases. Finely- 
powdered sugar will sometimes relieve the hiccough, which, in 
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nursing infants, is apt to arise from over-feeding. Loaf-sugar, 
eaten freely, is said to arrest the development of alcoholic 
intoxication, perhaps by retarding gastric absorption. A 
strong solution of sugar injected into the rectum has been used 
successfully to destroy ascarides of that part. In powder it is 
very efficient as a remedj’' for aphthae of the mouth, in repress- 
ing the exuberant and stimulating the indolent granulations of 
ulcers, in removing opacities of the cornea, and in curing 
granular eyelids. Sugar has been claimed by Fischer to be an 
efficient antiseptic dressing for wounds. He associated it, 
however, with other antiseptics; but Windelschmidt states 
that for small wounds sugar is equal to iodoform as a dressing 
{Med. News, xliii., 462). In chronic laryngitis, when inhaled 
by a sudden aspiration from a tube extending to the root of 
the tongue, it may be used with advantage alone or mixed 
with other powders. In the same manner it may be employed 
as a snufE in chronic ozaena. The fumes from burnt sugar 
destroy offensive effluvia, and are conveniently disengaged by 
sprinkling sugar upon burning coals or on a hot shovel. 
(Stille and Maisch.) We have already referred to the use of 
sweetmeats by opium-eaters to counteract the effects of the drug 
(p. 96, Vol. I.). 

Cultivation . — The sugar-cane season comprises nearly a 
twelvemonth. The land chosen is usually a good loam or 
light clay manured. The leafy ends of the preceding season’s 
canes are cut off, or the whole cane is chopped into pieces so as 
in any case to include two nodes or joints, and these, to the 
number of about 20,000 per acre, are planted in furrows in 
January and February. The land is irrigated occasionally 
from this time to the commencement of the rains. The 
harvest begins in the beginning of December, and the cutting 
and crushing of the canes and boiling of the juice is carried on 
till January and February. Excepting the few mills under 
European management, the crushing and boiling is performed 
by primitive, and, therefore, rude processes. The average 
outturn per cent, of cane in the North-West Provinces is stated 
by Messrs. Duthie and Fuller to be as follows : 100 of canes=15 
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of juice:=18 of guda (unrefined sugar) or 17*5 oishakar*' 
(dry, unrefined sugar), or 19*5 of rah (syrupy sugar). The 
natives generally manufacture the juice into the two kinds of 
guday called in the vernaculars guru or g{cla. 

Description. — The transverse section of a sugar-cane 
exhibits numerous fibro -vascular bundles, scattered through 
the tissue, as in other monocotyledonous stems ; these bundles 
are most abundant towards the exterior, where they form a 
dense ring covered with a thin epidermis, which is very hard 
from the quantity of silica deposited in it. In the centre of 
the stem the vascular bundles are few in number, and traverse 
an abundant parenchyma which contains in its thin-walled 
cells an almost clear solution of sugar, with a few small starch 
granules and a little soluble albuminous matter. The latter is 
found in larger quantity in the cambial portion of the vascular 
bundles. The walls of the medullary cells contain pectic 
matter, but not in sufficient quantity to cause them to swell 
much in water (Wiesiier.) The unrefined sugar of India 
(gdra or gula), often incorrectly termed molasses, occurs in two 
forms in the bazars — one is a blackish sticky mass without 
evident crystalline structure, the other is a dark-brown partly 
crystalline mass which crumbles on pressure, and is generally 
spoken of by the dealers as fioury gur or gul — the first 
contains the whole of the uncrystallizable portion of the syrup, 
in the other most of this has been drained off. Indian 
molasses or treacle is of a very dark colour, of a peculiar sharp 
flavour, and has a bitterish after-taste caused by the presence in 
it of caramel or burnt sugar, produced during the careless 
evaporation of the cane juice. It is hardly suited for 
pharmaceutical purposes, and as sold in the bazars is generally 
freely watered and in a state of fermentation. The refined 
sugars of Indian commerce are manufactured on the European 
system, chiefly in Bengal, or are imported from Mauritius, and, 

* Called by Europeans Jaggery y a corruption of the Sanskrit Sarkam, 
which in Ceylon is the vernacular name for unrefined sugar in the corrupted 
form of Shakkare. 



case of loaf^gar, frrai iVaiioe* Hidy dilEedr in no 
xoqieot from the sugars of European oommeroe. 

Chmical earnpoaition . — ^The sugar-cane is, when mature, 
composed of cellulose 8 to 12 per cent.; sugar 18 to 21; 
water, including albuminous matter and saltsy 67 to 73. Of 
the entire quantity of juice in the cane, from 70 to 84 per cent, 
can be extracted by crushing and pressing, and yields in a 
crystalline state about three-fifths of the sugar which the cane 
originally contained. The juice has on an average the 


following composition : — 

Albuminous matters 0'03 

Granular matter (starch ?) 0*10 

Mucilage containing nitrogen 0‘22 

Salts, mostly of organic acids 0’29 

Sugar 18*36 

Water 81*00 


100*00 


There is also present in the juice a very small amount of a 
slightly aromatic substance (essential oil?) to which the crude 
cane-sugar owes a peculiar odour which is not observed in 
sugar from other sources. (Phai'rnacographia,) Sugar, 
may be obtained in large transparent rhombic 
prisms, known as augar-candt/, which does not differ from 
lump«Bugar, except that the latter is in crystalline masses from 
disturbed crystallization. Sugar has the specific gravity 1*58 
{Kopp), is permanent in the air, neutral, without odour, has a 
very sweet taste, and dissolves at ordinary temperatures in 
one-half its weight of water, yielding a dense, sweet, and 
colourless liquid known as syrup ; saturated at 15^ C. such a 
solution contains 66 per cent, of sugar, and this has the 
density 1*345082 {Michel and Kraft). At the boiling-point 
sugar dissolves in water almost in all proportions. It requires 



for solution about 80 parts of boiling abk)lute 
of boiling officinal alcohol, and about 4 parts of boiling alool)^ - 
spec. gray. *830, these solutions depositing most of the sugar 
cooling. The solubility is greater in weak alcohol, both ooM 
and hot. At 15® C. 1 part of sugar dissolves in 2 parts ol 
80 per cent, alcohol, in 7*7 parts of 75 per cent, alcohol, in 
14*7 parts of 80 per cent, alcohol, in 31*6 parts of 85 per cent, 
alcohol, in 175 parts of 92 per cent, alcohol, and in 228 parts of 
methylic alcohol of the same strength (Gasamajor). Sugar 
dissolves also in glycerin, the solubility being increased on 
dilution with water, but it is insoluble in ether, chloroform, 
carbon disulphide, and iu hydrocarbons. It combines with 
chloride of sodium, yielding deliquescent crystals which contain 
14*9 per cent, of that salt. Definite compounds have likewise 
been obtained with several other salts and with alkalies and 
alkaline earths. When trituratediii the dark it becomes luminous. 
Its solution deviates polarized light to the right — a behaviour 
which is of great practical importance for the estimation of 
sugar in aqueous liquids and for distinguishing different kinds 
of sugar which have a different rotary power. 

When sugar is heated to 160® C. it melts without losing in 
weight, and congeals on cooling to a transparent amorphous 
yellowish mass known as harUrj^mgaVy mccharum hordeatum^ 
which becomes gradually opaque on the surface from the 
formation of minute crystals. If sugar is kept in the melted 
state between 1 60® and 170® C. for a short time, it is converted 
into a deliquescent mixture of glucose and levulosan ; 
yields C®II^*0® + ; the latter is not fermentable until 

after it has been boiled with water or dilute acids. When 
heated to between 180® and 200® 0. sugar turns brown, evolves 
a peculiar odour, and is converted into caramel^ 
parting at the same time with 2H*0 ; the pure product of this 
composition, mra we tow, was obtained colourless by G^s (1862), 
Caramel may be prepared in the same manner from inferior 
qualities of sugar, from molasses, and from glucose, and the 
conversion is hastened in the presence of small quantities of 
alkalies ; the addition of a little carbonate of ammonium, which 
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i» volatilued by the beat, ia of servioei for tbe msoii 
stated. Subjected to dry distillation, sugar yields aldehyd, 
acetone, acetic acid, tarry products, and carbonic add, carbotiic 
oxide, and marsh gas. According to Lassaigne,' iodine heated 
with solution of sugar is conTerted into hydriodic acid. Under 
the iofiuence of ferments, as well as of dilute acids, cane-sugar 
is conrerted into invert-sugar, which is a mixture of dextrose or 
grape-sugar and levuhse or fruit-sugar, and is directly 
fermentable. This inversion of sugar takes place slowly on 
boiling with water, but cold aqueous solutions keep unaltered 
for a long time, provided the access of ferments suspended in 
the air be prevented. Under the same condition, according to 
the investigations of Kreusler, Lemoine, and others, light does 
not exert the inverting efiect reported by Raoul (1871). 
Nitric acid inverts cane-sugar, readily, and when heated 
with it produces saccharic, racemic, tartaric, and oxalic 
acids. 

Tests , — The purity of cane-sugar is ascertained by the 
physical properties described above and by its complete 
solubility in water and alcohol. The absence of glucose or 
of a similar sugar is ascertained by some of the reactions given 
below. Aqueous and alcoholic solutions of sugar should 
have no effect on litmus-paper. The solution in 20 parts of 
distilled water should be scarcely rendered turbid by silver 
nitrate or barium nitrate (chloride and sulphate).*' Neither 
an aqueous nor an alcoholic solution of sugar kept in large, 
well-closed, and completely-filled bottles should deposit a 
sediment on prolonged standing (absence of insoluble salts, 
foreign matters, ultramarine, Prussian blue, &c.). If aportion 
of about 1 Gm. of sugar be dissolved in 10 cm. of boiling 
water, then mixed with 4 or 5 drops of test solution of nitrate 
of silver and about 2 cm. of water of ammonia, and quickly 
heated until the liquid begins to boil, not more than a slight 
coloration, but no black precipitate should appear in the liquid 
after standing at rest for 5 minutes (absence of grape-sugar 
and of more than a slight amount of inverted sugar). (Stille 
flfkd Maisch,) 
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Commerce . — The following statistics of the trade in Sugar 
are taken from the Reports on the inland trade of the different 
provinces and on the trade by sea : — 


j 

Articles. 

Value in lakhs 
of Rupees. 

Quantity in thousands of cwts. 

1 

s 

1887-88. 

1886-87. 

1885-86. 

ei 

00 

00 

oo 

00 

1887-88. 

1886-87. 

1885-86. 

Weight. 

Sugar, refined... 

10 

1 

4 

4 

3 

144 

38 

33 

25 

cwts. 

Do. unrefined. 

45 

42 

46 

50 

869 

1,009 

953 

1,143 

fi 

Total ... 

55 

46 

50 

53 

1,01 3| 

1,047 

986 

1,168 

cwts. 

Sugar, refined... 

... 

18 

20 

21 

... 

1 150 

158 

163 

cwts. 


ORYZA SATIVA, Linn, 

Fig. — Bentl, and Trim., L 291 ; Ehecdcy Hort, Mai. t\, 
196 — 201. Rice Riz (Fr.). 

Hab. — Throughout India, wild and cultivated. The 
grain, spirit, and vinegar. 

Vernacular, — Dhdn (Hind,, Beng,), Bhat IMar.)^ Chokha 
(Ghz,), Arishi (Tam.), Biyyam (Tel.), Akki (Gan.). 

Husked Rice. — Chaval (Hind,, Beng,), Tandula (Mar,). 

History, Uses, &€.• — Wild rice was probably used by 
the aboriginal tribes of India in prehistoric times ; it is still 
carefully collected by the peasantry, who consider it to have 
special virtues, and call it ‘‘ god’s rice,” “ hermit’s rice,” &c. 
Rice ( vrfhe ) is not mentioned in the Rig- Veda, but in the 
Atharva- Veda it is noticed along with barley, masha (Phaseolus 
Roxhurghii), and sesainum. Rice cultivation in India appears 
to have been subsequent to that of China and Burma. Girard 
de Rialle, in his Mythologie compar^e, states that the Karens of 
Burma believe that every plant has its Id or kelad (spirit). 
The rice has its spirit, and when the crop is bad, they pray to it 
ill.— 76 
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m the following terms : “ Come, O spirit of the rice, come 

back ! come to the rice-field, come to the rice ! come from the 
East, come from the West, come from the beak of the bird, 
from the mouth of the monkey, from the throat of the elephant, 
come from the grain stores ! O helah of the rice, return to 
the rice In Siam they offer rice and cakes to trees before 
cutting them down. In Bengal sacrifices of rice are made to 
the Bael tree, probably a survival of an ancient fetish worship 
which the Brahmins have sanctioned by deifying the tree. 

Rice plays an important part in the marriage ceremonies of 
the Hindus. According to the Grihya-sutra of Asvalayana, 
the bride must walk three times round the altar, and at the 
completion of each turn make an offering of rice. This 
ceremony resembles an ancient form of marrying among the 
Romans, in which an offering of a cake made of far (spelt)* 
was made in the presence of the Pontifex Maximus or Flamen 
Dialis and ten witnesses. 

Parched rice, Ldjdf also called S}/dld (Syn a winnowing 
fan,’^ and Id for Idjd), is scattered by the bride's brother at 
marriages. Rice is poured over the head of the bride and 
bridegroom as an emblem of life, regeneration and plenty. 
On the fourth day of the marriage ceremonies the young 
couple eat rice together for the first and only time in their 
lives, and on the last day they both celebrate together the 
Soma sacrifice, when they throw Idjd into the fire. At the 
birth of a child the father places the red Akshata rice on 
its forehead to avert evil, and when the child is named it 
is placed on a cloth covered with rice. Rice is also used in 
some parts of India to detect witches : a small bag of rice, 
bearing the name of each of the suspected parties, is placed in 
a white- ants’ nest, and the one they first eat is considered to 
belong to the guilty party. When several persons are suspected 

of a crime, rice is sometimes used to detect the guilty one 

For this purpose the persons are required to chew rice, the 
criminal being discovered by his inability to properly masticate 

* Triticum Spelta, Linn., or German wheat. 
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it, owing probably to fear checking the free flow of saliva, 
Vincenzo Maria da Santa Caterina mentions in his travels that 
rice and turmeric are offered in India to the gods to obtain 
children and the cure of female diseases, and that young 
girls make a vow to offer rice, should they obtain a good 
husband. In the consecration of the Brahmachari, the 
father of the youth carries in his hands a cupful of rice, 
and the assistants after the bath cover the candidate with 
rice. Asvalayana says that the disciple asks alms to learn 
the Vedas ; he obtains the rice as alms and must cook it before 
sunset. His commentator, Narayana, adds that when the 
rice has been cooked, the disciple should say to his master, 

the food of the pot is ready.” In sacrifices to Rudra, 
according to Asvalayana, the husk of rice was thrown into the 
fire along with the smallest grains, and the tail, skin, head, 
and feet of the animal, and that the latter before being killed 
was sprinkled with rice and barley-water. 

In times of fasting and penitence, grains of rice and barley 
are watered and blessed and offered to the gods. In funeral 
ceremonies rice and other food is offered to crows. According 
to Manu, the twice-born are directed to offer five great sacrifices, 
viz., with wild rice (Nivara), with various pure substances, or 
with herbs, roots, and fruits. 

The practice of worshipping the new rice at the time of the 
harvest is common throughout India. In Bengal, on a Thursday, 
in the month of Pansha (December- January), after the crop 
has been reaped, a rattan-made grain measure called 7'ekj filled 
with the grain upon which are placed gold, silver and copper 
coins and some cowrie shells, is worshipped as the representative 
of the goddess of fortune. This worship is repeated in the 
months of Chaitra, Sravana, and Kartika. In Western India 
the new rice is worshipped at the Dasara and De vali festi vals, and 
in Madras the same event is celebrated by the Pongol ceremony, 
when the new rice is boiled for the first time and eaten with 
great rejoicings. Among the Native Catholics the same cere- 
mony is perpetuated in the blessing of the new rice,” which 
is done by the priest in the field before the crop is cut. 
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That the cultivation of rice had widely spread in the time of 
Alexander (400 B.C.) we learn from Strabo, who says, “ accord- 
ing to Aristobulus, rice grows in Bactriana, Babylonia, Susida,^^ 
and he adds, “ we may also say in Lower Syria.” Further on 
he notes that the Indians use it for food, and extract a spirit 
from it. The Greek names for rice are derived from the Sans- 
krit Vrihi ; the earliest form occurs in a fragment of Sophocles, 
where rice-bread is called oplvbrfs upros ; iu later writers we meet 
with the form opufa. The Arabic names have the same deri- 
vation, the oldest form being Bunz, occurring in the local 
dialect of the Abd-el-Kais, near Bahrain, and the more modern 
forms Aruzz and Buzz. In Persian the form of Birin j is cur- 
rent, as well as the Sanskrit name Shali, for uiihusked rice. 
Dioscorides briefly mentions rice as being of little nutritive 
value and apt to cause costiveness. Celsus (ii., 20) classes it 
along with wheat and spelt as res boni succi.’^ According to 
Sanskrit writers, the best class of grains includes wheat, rice, 
and barley only, other kinds being relegated to the class Ks/mdra 
dhanya or inferior grains. The preparations of rice used in 
the diet of sick people, and described in Sanskrit medical 
works, are : — 

(yavagu) or powdered rice boiled with water. It is made 
of three strengths, namely, with nine, eleven, and nineteen parts 
of water, called, respectively, Vllepi^ Peyu^ and Manda, Instead 
of water, a light decoction of some aromatic and carminative 
drug, such as ginger or pejjper, may be used in preparing 
yav&gti. 

(lijfi) or unhusked rice parched in hot sand. It is used 
as light and digestible diet for the sick. 

(brishta tandula) or husked rice parched in hot sand. 
It is used for the same purposes as laja. 

(prithuka) or unhusked rice moistened, parched, and 
afterwards flattened and the husk removed. It is soaked in 
water or boiled and given with curdled milk as an astringent 
diet in diarrhoea or dysentery. 
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qrro (payasa) or rice-milk. A well-known preparation. 

(tandulambu) or water in whicli unboiled rice has 
been steeped. This is often used as a vehicle for powders, &c., 
and as a diet drink. 

Rice is the staple-food of the inhabitants in Bengal, many 
parts of Madras, Burma, and the Western Coast of India, but 
not of the central and northern parts of the country, where 
wheat and millet are the staples and rice only a luxury. 

Fermented and distilled rice liquors are largely used in 
many parts of India. For an account of the economic uses of 
the grain, its cultivation, and the numerous varieties of the 
plant met with in different parts of the country, we must refer 
the reader to a diffuse but interesting article by Dr. G. Watt 
in the Dictionary of the JScon. Prod, of India. 

Chemical composition. — Rice has been examined by Letheby, 
Payen, and others. Payen gives the percentage composition 
of dried rice, as, nitrogenous matter 7*55, carbohydrates 90* 75, 
fat 0*8, and mineral matter 0*9. In chemical composition rice 
closely resembles the potato ; one hundred parts of dried 
potato, according to Letheby^s analysis, contain, nitrogenous 
matter 8*4, carbohydrates 88, fat 0*8, and saline matters 2*8 
parts per cent. 

Church (Food Grains of India) gives the following percentage 
composition of cleaned rice : — Water 12*8, albuminoids 7*3, 
starch 78*3, oil 0’6, fibre 0*4, ash 0*6. Professor Church 
remarks, 100 parts of rice contain no more than *065 of potash 
and *284 of phosphoric acid. Konig quotes 20 analyses of rice 
by various chemists, the mean percentage composition being, 
water 13*11, albuminoids 7*85, fat *88, nitrogen-free extract and 
starch 76*52, cellulose *63, ash 1*01. Where rice constitutes 
almost the entire food of the population, the throwing away the 
water in which it has been boiled involves the loss of some of the 
mineral matter, and is to be deprecated ; no more water should 
be used in cooking this grain than can be absorbed by it. Two 
pounds of cleaned rice weigh 5 pounds after boiling. 
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Commerce , — The following table shows the exports of Rice 
(husked) from India during the last ten years in thousands 
of cwts : — 


Year, 

Burma. 

Bengal. 

Madras. 

Bom- 

bay. 

Sind. 

Total. 

Value in 
lakhs of 
Bupees. 

1880-81 

16,730 

6,717 

2,363 

927 

32 

26,769 

89,717 

1881-82 

16,690 

7,617 

1,549 i 

614 

49 

28,519 

82,496 

1882-83 

21,249 

7,838 

1,319 ' 

552 

71 

31,029 

84,401 

1883-84 

16,994 

7,394 

1,843 

521 

80 

26,832 

83,289 

1884-85 

13,507 

6,03o 

1,403 

677 

80 

21,702 

71,228 

1885-86 

19,084 

6,879 

.1,181 

521 

149 

27,814 

91,672 

1886-87 

18,216 

5,902 

1,564 

639 

139 

26,460 

87,648 

1887-88 

17,879 

7,996 

1,438 

764 

72 

28,149 

92,251 

1888-89 

14,205 

6,417 

1,538 

589 

19 

22,768 

78,453 

1889-90 

18,259 

5,992 

1,654 

799 

70 

26,774 

100,473 

Average for 








10 years.,. 

17,491 

6,878 

1,585 

660 

76 

26,681 

86,162 


The estimated total production of rice in 1 888-89 has been 
given as : — 

Bengal 14,269,22^3 tons. 

Madras 2,693,916 „ 

Bombay and Sind 399,757 ,, 

N.-W. Provinces and Oudh .. 2,420,768 „ 

Punjab 271, 2&3 „ 

Central Provinces..... 1,622,385 ,, 

Burma 3,039,397 

Assam 608,846 „ 


25j32o,586 tons* 


In the same year India imported from beyond its frontier 
1,161,450 cwts., the greater portion coming from Nepaul. Of 
the exports, about 50 per cent* goes to Europe, 30 per cent to 
Eastern ports, and the remainder for the use of the emigrants 
in Mauritius, Reunion, the West Indies, South America, and 
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Australia. The fine rice of the West Indies is considered 
insipid by the Indian labourers. 

TRITICUM SATIVUM, Lam, 

Fige — BentL and Trim,^ t. 294. Wheat [Eng.), Ble [Fr,), 

Hab. — The Euphrates region. Cultivated in N.-W. India, 
the Central Provinces, and Bombay. 

Veniaculai\--G&Ci\m [Hind.), Gahun Godumai [Tam), 
Godumulu [Tel), Kotanpam (MaL), Godhi (Can.), Gam 
[Banj.), Ghavum [Gnz.), 

History, Uses, &C. — Wheat, as the most important of 
the cereals, has given rise to numerous myths, for an account 
of which we cannot do better than refer the reader to the late 
Dr. W. MaimhardPs learned monograph Die Komenddmonen 
(Berlin, 1868). In the myth of Persephone- kora, daughter of 
Zeus, the god of the heavens, which by their warmth and rain 
produce fertility/ and of Dimeter or Ceres, the maternal 
goddess of the fertile earth, we perceive that she was conceived 
as a divine personification of this grain, in summer appearing 
beside her mother in the light of the upper world, but in the 
autumn disappearing, and in winter passing her time, like the 
seed under the earth, with the god of the lower world. As a 
pendant to the Greek myth, we have the Indian myth of Sita 
or the Furrow,^’ husbandry personified, and apparently once 
worshipped as a kind of goddess. In the Rig-Veda Sita is 
invoked as a deity presiding over Agriculture, and appears to 
be associated with Indra. In the VdjaHaneya, Sita "‘the 
Furrow ’’ is personified and addressed, four furrows being 
required to be drawn at the ceremony when certain stanzas are 
recited. Sita is so named because she was fabled to have 
sprung from a furrow made by her father Janaka while 
ploughing the ground to prepare it for a sacrifice instituted by 
h im to obtain progeny, whence her epithet Ayonija “not 
womb-born.^'* Wheat was used in sacrifice by the Greeks and 

* Of course, these myths are more or less applicable to all food-grains. 
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Romans, and by the Hindus in Vedic times, as an emblem of 
fertility ; it was poured upon the bride at the marriage ceremony, 
and in Northern India, wheat, millet and rice are still used on 
such occasions. Wheat, as the most important food-grain, is 
frequentl}’^ mentioned by Hippocrates, who calls it irvp6s^ and 
mentions three kinds; Pliny also describes several kinds of 
THtimm. Sanskrit medical writers also mention three kinds 
of wheat, namely, Mahagodhuma or large-grained, Madhuli or 
small-grained, and Nihsuki or beardless ; they consider it to be 
the most nutritive of the food-grains, but not so easily digested 
as rice. 

Many varieties of wheat are cultivated in India, and through 
careless cultivation there is much mixture in the samples 
brought to market. A number of samples purchased by one of 
us in the Bombay market and sent to Australia for trial, were, 
on carefxil cultivation, found to be all mixed, some of them 
producing five or six distinct varieties. Indian wheats may be 
divided roughly into two classes, soft and hard, the former 
being mostly used for bread-making, and the latter for making 
a kind of vermicelli and certain other preparations used by the 
natives. Amongst the Hindus, owing to caste distinctions, the 
whole process of grinding the corn, separating the flour and 
making it into cakes, is usually performed by the women of the 
house, consequently the demand for ready-made flour is limited 
to the supply of the non-Hindu population, and some of the 
less particular Hindu castes. In the Indian process of making 
flour, the wheat, after cleaning, is placed upon a table and 
thoroughly wetted and the water allowed to drain from it 
during the night. The next morning, the still moist grain 
is ground in handraills by women. It is then sifted, and as 
much fine flour and rawa or suji (the heart of the grain) as can 
be obtained are laid aside. The remainder termed naka^* is 
again ground in a more powerful mill and an inferior kind of 
rawa obtained from it. The residue after a third grinding 
yields a coarse flour and bran. The bazar-made bread is of 
two kinds, that used by the Mahometans and known as iWJw, 
which is in thin cakes, and loaf -bread introduced by the 
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Portuguese. The former is similar to the bread used in all 
Mahometan countries, the latter is made with 60 parts fine 
rawa^ 20 second sort or naka raivay and 20 of first sort flour. 
A second or inferior kind of bread is also sold. The barm 
or yeast in use is^ where obtainable, the fermenting juice of the 
palm, elsewhere an artificial barm is prepared. 

In some of the large towns a loaf -bread is now made by 
Brahmins for the use of the Hindu i:)opulation, but its use is 
very limited. In Calcutta, Madras, and Bombay, flour and bread 
made as in Europe is obtainable, and is gradually taking the 
place of the Portuguese article. Fine flour is also imported 
from Europe and America, as the excessive proportion of 
gluten in Indian flour renders it unsuitable for use in making 
pastry. 

Wheaton flour is often used as a dusting -powder to allay 
the heat and pain of local inflammations, such as burns, scalds, 
&c., but it is inferior for such purposes to powdered starch. 
In America an ijncooked paste made of the flour has been used 
with success in diarrhoea. In India flour is much used by the 
natives for making poultices. 

Description. — The albumen which constitutes the main 
portion of the grain is composed of large thin-walled paren- 
chyme, the cells of which on transverse section are seen to 
radiate from the furrow, and to be lengthened in that direction 
rather than longitudinally. In the vicinity of the furrow alone 
the tissue of the albumen is narrower. Its predominating 
large cells show a polygonal or oval outline, whilst the outer 
layer is built up of two, three or four rows of thick-walled, 
coherent, nearly cubic glutcn-cells. This layer, about 70 mkm. 
thick, is coated with an extremely thin brown tegument, to 
which succeeds a layer about 30 mkm. thick, of densely packed, 
tabular, greyish or yellowish cells of very small size ; this proper 
coat of the fruit in the furrow is of rather spongy appearance. 

The gluten-cells, varying considerably in the different cereal 
grains, afford characters enough to distinguish them with 
certainty. In wheat, for instance, the gluten-cells are in a 
111-77 



612 


GRAMINEJS, 


metals ; glutiii contains sulphur and 18 per cent, of nitrogen. 
These principles are the most important ones of the vegetable 
protein compounds^ {Stille and Maiseh,) 

Starch forms a white, inodorous, and tasteless powder, with 
a peculiar slippery feel between the fingers. Exposed to the 
atmosphere, it contains from 10 to 13 per cent, of moisture, 
which is given off at 100° C. (212® F.), and is reabsorbed on 
exposure. The spec. grav. of starch is about 1*5, but after 
complete drying is increased to 1*50. It is insoluble in ether, 
alcohol, and cold water ; the last- mentioned liquid, however, 
when triturated with starch, so that some of the granules are 
ruptured} evidently dissolves a little, since it acquires, after 
filtration, a blue color on the addition of iodine. Soluble starch 
is obtained, according to Maschke, by the prolonged heating of 
starch to 100° C. (212° F,). When heated to between 160® 
and 200° C. (320° and 392^ F.), it is gradually converted into 
dci^trin (see below). Starch becomes soluble in cold water in 
the presence of the chlorides of zinc and of calcium and of 
other deliquescent or freely soluble salts. Its solution in hot 
water gelatinizes on cooling, the jelly of wheat starch being 
milk-white — that of potato starch, particularly when made 
with much water, being more translucent, On heating starch 
with glycerin a solution is obtained, which, according to 
Zulkow^ski (1875, 1880), contains soluble starch, obtainable 
by diluting with water and precipitating the clear filtrate with 
alcohol. Potato starch is easily converted into the soluble foi*m, 
but w^heat starch requires a prolonged heating, and rice starch 
is thus changed wdth still greater difficulty. 

Preparation. — Wheat or other grain is soaked in warm 
water, to which sometimes an alkali is added, until the outer 
coating has become soft ; it is then ground under water, and 
washed upon suitable sieves with pure water, with which the 
starch passes through and is collected by subsidence in suitable 
tanks, the alkaline water retaining the gluten ; or the latter is 
removed by allowing it to undergo decomposition > when acetic, 
butyric, or lactic and other acids are produced. The gluten 
need not be destroyed, but may be obtained as a by-product j 
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ior this purpose wheat flour is made with water into a stifE 
dough ; this is set aside for 2 hours, and then placed upon a 
fine wire sieve, where it is kneaded under a thin stream of water 
until the latter no longer becomes milky ; nearly the whole of 
the gluten will remain upon the sieve. After sufficient washing 
wdth pure w^ater, the starch is drained in boxes, cut into cubical 
blocks, and dried in properly -constructed drying chambers. 

Mucilage of starch, when heated to about 160° C. (320° F.), 
or when boiled with very dilute sulphuric acid, or when digested 
with diastase at about 70° C. (158° F.), is converted, 
according to Musculus (1860), first into maltose, 
which is probably a compound of dextrin, and dextrose, 

the former passing finally likewise into glucose. 
Iodine imparts to starch in the presence of water, and to starch- 
mucilage, a blue color which disappears on the application of 
heat, but reappears on cooling. Bromine colors the starch 
brown- yellow. Fuming nitric acid transforms starch into 
xijloidin, C'’1P( N0’*)0% which is a white, tasteless powder, 
insoluble in alcohol, but softening in boiling water. A filtered 
solution of starch in water yields with tannin a flocculent 
precipitate which is soluble in boiling water. When incinerated, 
starch should leave not over 1 per cent, of ash. 

The exports of Wheat from India to Europe last year exceeded 
J, 397, 000 tons, an increase on the shipments of the previous 
twelve months of 725,000 tons, or 110 per cent., and they were 
larger than the previous largest shipments in any year, that of 
1886, by 265,000 tons, or 23*1 per cent. In the past seven 
calendar years the exports from the three great shipping ports 
have been as under : — 


Years. 

Fr(>m 

Bombay. 

From 

Kurracbee. 

From 

Calcutta. 

Total 

Tons. 

]891 

665,543 

512,632 

219,221 

1,397,466 

]890 

272,644 

334,042 

65,439 

672,125 

1889 

305,044 

341,137 

77,637 

723,818 

1888 

483,035 

149,277 

148,776 

781,088 

1887 

462,428 

32.977 

229,012 

724,417 

1886 

617,834 

186,352 

328,658 

1,132,744 

1885 

542,562 

307,844 

212,277 

1,062,683 
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The shipments from Bombay show an increase on the preced > 
ing year of 144’5 per cent., those from Kurrachee of 53*6, and 
from Calcutta of 2li6*9 per cent. The share of these three 


ports in the trade in 

the past two years and in 

1886 has been 

as under : — 

1891. 

1890. 

1886 . 


Per cent. 

Per cent. 

Per cent. 

Bombay... 

47-6 

40-6 

5P5 

Kurrachee 

36-7 

49-7 

15*7 

Calcutta . 

15-7 

9-7 

db 


Three years ago Kurrachee took the lead, and in the follow- 
ing year she increased it, thanks to the large crops in the 
Punjab, from whence she draws the bulk of her supplies. Last 
year the crop in the Punjab, the largest wheat-producing pro- 
vince in India, was a bumper one, and as the demand from 
Europe was more than usual, the exports from the chief port 
of Sind were far in excess of any previous year, and exceeded 
half a million tons. But she was, nevertheless, unable to main- 
tain her supremacy. With full crops in the Central Provinces 
and in the North-West Provinces and Oudh, but under the 
average in this Presidency, Bombay once again took the lead 
with a total of close on 666,000 tons, or about 30 per cent, 
more than from Kurrachee and a 11 per cent, larger share in 
the total exports from the country. To the larger crop in the 
N.-W. Provinces and Oudh the increased shipments from 
Calcutta are due, for in Bengal the crop was slightly under the 
mean; but her future position, as an exporter of Wheat, is 
bound to weaken, rather than improve, on that held by the 
ports on the Western side. In the past seven years on an 
average 51 per cent, of the shipments have been despatched 
to Great Britain and 49 to the Continent, but last year only 
41 per cent, went to U. K. Ports and 59 to the rest of Europe. 
Of the shipments from Bombay in 1891, the Continent received 
63 per cent., from Kurrachee nearly as much — piz,, 61 per 
cent., — but from Calcutta only 41 per cent. went. The crop 
now growing promises well in the Punjab and North-West 
Provinces, in both of which the area was recently estimated 
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as larger than last year : in the former at about one, and 
in the latter at four per cent, more, or about lOf and 11 
per cent., respectively, in excess of the normal area. In the 
Central Provinces and in this Presidency, the estimates, when 
completed, are expected to fall short of both last year and the 
average, owing to the season being unfavourable for the later 
sowings, but in Berar the area is returned at over two per 
cent, more than last year’s. More rain is wanted, especially in 
the Central Provinces, Berar, and in parts of our own Presi- 
dency, and unless it soon falls the outturn will be still further 
reduced. A large business in Punjab Wheat was done a few 
months ago for April-May delivery in Bombay, but owing to 
the dealers in the Central Provinces holding out for new terms 
of sale in the local market, very little of the grain of those pro- 
vinces has so far been contracted for. They have only recently 
given way, and agreed to sell on the old terms, too late, howevert 
for the market has slipped back and prices have dropped con- 
siderably from their former high level. 


HORDEUM HEXASTICHUM, Linn. 

Fig. — Duthie^ Fodder Grasses of N. India^ PL F, /. 32. 
Barley (Eng,)^ Orge 

Hab. — Western temperate Asia. Cultivated in the N.-W. 
Provinces of India. 

VernamUr. — Jav {Hind.}, Jab (Beng.), Java (Mar.^ TeL). 

History Uses, &C. — Indra in the Big- Veda is called 
durah yavasga, ‘‘the giver of the barley.” At many Hindu 
ceremonies, such as the birth of a child, marriages, funerals, 
and in various sacrifices, barley is used. In the Atliarva-* Veda 
the rice and barley offered to the dead are prayed to to be 
propitious to them, and in the same Veda rice and barley are 
invoked for the cure of disease and deliverance from other 
evils : Etau yakshmain vi badhete ; etau mun'cFato anhasas.^^ 
Barley is symbolic of wealth and plenty ; it is also a phallic 
emblem ; Asvalayana, in the first book of the Grihyasidray says 
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that in Vedic times, the wife when th^ee months gone with 
child fasted ; after her fast, her husband came to her with a 
jK)t of sour milk into which he threw two beans and a grain 
of barley, and whilst she was drinking it, he asked^ ** What 
drinkest thouP^^ She, having drunk three times, replied, 
*‘I drink to the birth of a son/* Kiirayana, in his Commentary 
on Asval&yana, states that the two beans i^id the grain of 
barley represent the organs of generation. (De OubeniaUs,) 

At the Yava-chaturthi, on the fourth day of the light half 
of the month Yaisdkh, a sort of game is played in which 
people throw barley-meal over each other. Yava-siira, an 
intoxicating drink, is made from barley in Xorthern India, 
According to Bretschneider, barley is included among the five 
cereals, which, it is related in Chinese history, were sowed by the 
Emperor Shen-nung, who reigned about 2700 B.C. ; but it is 
not one of the five sorts of grain which are used at the ceremony 
of ploughing and sowing as now annually performed by the 
emperors of China. 

Theophrastus was acquainted with several sorts of barley 
and, among them, with the six-rowed kind or 
c/ion, which is the species that is represented on the coins 
struck at Metapontum in Lucania between the Gth and 2iid 
centuries B.C. 

Barley is mentioned in the Bible as a plant of cultivation in 
Egypt and Syria, and must have been, among t!ie ancient 
Hebrews, an important article of food, judging from the 
quantity allowed by Solomon to the servant of Hiram, king of 
Tyre (B.C. l^UO). The tribute of barley paid to King Jolham 
by the Ammonites (B.C. 741) is also exactly recorded. The 
ancients were frequently in the practice of removing the hard 
integuments of barley by roasting it, and using the terrified 
grain as food. {Phanaaeogvnphia,) 

The Hindus employ barley in the dietary of the sick. It is 
chiefly used in the form of nalxtu or powder of the parched 
grain. Gruel prepared from naMu is said to be easily digested 
and to be useful in painful dyspepsia. In Europe, for use in 






medicine and as food for the sick, pearl-barl^ is 
employed ; this is the grain deprived of its husk by paj^n|; i| 
between horisontal mill-stones, placed so far apart as to rub 
the integuments without crushing it. Pearl-barley imported 
from Europe is obtainable in most Indian bazars. For an 
account of the economic uses of barley, we would refer the 
reader to an article by Dr. J. Murray in the Diet. Emu Proi^ 
ef India (iv., p. 273). 


Description. — The structure of the barley-grain after 
the paleae have been removed is similar to that of wheat (see 
Triticnm). The paleae consist chiefly of long fibrous, thick- 
walled cells, two or four rows deep, constituting a very hard 
layer. On transverse section, this layer forms a coherent 
envelope, about 35 mkm. thick; its cells, when examined in 
longitudinal section, show but a small lumen of peculiar 
undulated outline from secondary deposits, f Phurmaeographia.) 

Chemical composition . — The following figures representing 
the average minimum, maximum, and mean composition of 
127 samples of barlej’^ from different sources are quoted by 
Kbnig: — 


Water. 

Albuminoids. Fat. 

Nitrogrn- 
free extract. 

Cellulose. Ash. 

Minimum... 7*23 

6-20 1-03 

49-] 1 

1-96 

•6 

Maximum . . .20*88 

17'46 4-87 

72-20 

1416 

6-92 

Mean ...13*77 

1114 216 

64-93 

5-31 

2-69 


According to Church, the average percentage composition of 
husked Indian barley is, water 12'5, albuminoids 11 '5, starch 
70*0, oil 1*3, fibre 2 6, ash 2*1. 

Lermer {Vicrteljahrcsschr. fiir prald. Pharni., XII. (1863), 
4-23) found European barley to have the following percentage 
composition: — Water 13 to 15, oil 3*0, starch 63*0, cellulose 7’0, 
dextrin 6*6, nitrogen 2*5, ash 2*4, lactic acid a trace. The 
protein or albuminous matter consists of different principles, 
chiefly insoluble in cold water. The soluble portion is partly 
coagulated on boiling, partly retained in solution. 2*5 percent, 
of nitrogen, as above, would answer to about 16 per cent of 
JII.-78 
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albuminous matters. Their soluble part seems to be deposited 
in the starch-cells, next to the gluten Cells, which latter contain 
the insoluble portion. 

The ash, according to Lermer, contains 29 per cent, of silicic 
acid, 32 ‘6 of phosphoric acid, 22*7 of potash, and only 3*7 of 
lime. In the opinion of Salm-Horstmar, fluorine and lithia are 
indispensable constituents of barley. 

The fixed oil of barley, as proved in 1863 by Hanamann, is 
a compound of gl 3 "cerine, with either a mixture of palmitic and 
lauric acids, or less probably with a peculiar fatty acid. Beck- 
mann’s Hordeinic Acid obtained in 1 855 by distilling barley 
with sulphuric acid is probably lauric acid. Lintner (1868) 
has shown barley to contain also a little Choksterin, 

Lastl}^ Kiihneinann (1875) extracted from barley a crystal- 
lized dextrogyrate sugar, and (1876) an amorphous licvogyrate 
mucilaginous substance, Sinisfrin ; according to that chemist, 
dextrin is altogether wanting in barloj\ 

Barley when malted loses 7 per cent. ; it thou contains 1 0 to 
12 per cent, of sugar, produced at the expense of the starch ; 
before malting no sugar is to be found. {Thannavographia.) 

Commerce, — The total yield of barley in British India does not 
exceed 50,000,000 cwts. In 1887-88 the total exports were 
29,575 cwts., valued at Bs. 89,776, of which Bombay shipped 
18,688 cwts., Bengal 6,873 cwts., and Sind 4,014 cwts., valued 
at lls. 58,632, Its. 20,556, and Es. 10,588, respectively. The 
country which imported most largety was Persia, wn‘th 10,358 
cwts. ; following on which were, Arabia with 7,675 cwts., Ceylon 
with 7,539 cwts., and Aden, the United Kingdom, Zanzibar, 
and other countries’' with insignificant quantities. {Diet. 
Econ, Prod, India, iv., p. 281.) 

The minor food grains {Kndhdnya or Ks/mdar dhanya) 
mentioned by Sanskrit medical writers are : — 

Sorghum vulgare, Pm.— Yavan^la (Sanskrit), Jodr 
(Hind., Bcng.), Javari(Ga 2 !.), JondhaM (Mar.), Cholum (Tam.), 
Talla (Tel.), Chavcla {Mai,), 
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This is one of the most important food-crops of India ; from 
it are made bread, porridge, and other food preparations. 
Church’s analysis shows it to have the following percentage 
composition : — Water 12*5, albuminoids 9’3, starch 72'3, oil 2*0, 
fibre 2*2, ash 1*7, phosphoric acid 0*85, potash 0*21. 

Sctaria italicat Bmxiv, — Kangu(Sf7y/.s*ATzY), Kora(J2’i»d.), 
Kdngni Kdli-kangani Bajri [Gnz.), Tennai 

{Tam), Kordlii {Tel). 

The grain is much esteemed as an article of human food 
in some parts of India. It is eaten in the form of cakes and 
porridge in the North-West Provinces and Bombay ; in Madras 
it is valued as a material for making pastry, in the Punjab the 
leaves are used as a pot-herb. Boiled with milk it forms a 
light and pleasant meal for invalids. Church’s analysis shows 
it to have the following percentage composition: — Water 10*2, 
albuminoids 10*8, starch 73*4, oil 2*9, fibre 1*5, ash 1*2 
(husked) . 

Panicum miliaceum, Linn. — CUnsi [Sanskrit), China 
{Hind.), China-ghas {Beng), Varagu {Tam), Vorglo (Tel), 
Varivava {Mar). 

This grain is usually made use of in the form of porridge. 
Church’s analysis shows it to have the following percentage 
composition: — Water 12*0, albuminoids 12*6, starch 69*4, 
oil 3*6, fibre 1*0, ash 1*4 (husked). 

Panicum frumentaceum, -Syamaka (Sans/crif), 
Sawan {Hind.), Shyamadhdn {Beng.), Shamdlu (Tel.), Kathli, 
Shamula (Mar), Savan, Sama (Gaz.). 

This grain is wholesome and nourshing, and is much used 
for home consumption amongst the poorer classes. Church’s 
analysis shows it to have the following percenteige 
composition *.— Water 12*0, albuminoids 8*4, starch 72*5, oil 3*0, 
fibre 2*2, ash 12*9 (unhusked). 

Paspalum scrobiculatum, Linn . — Kodrava {Sanskrit), 
Koda (Hind), Kododdhdn (Beng.), Arugu (Tel.), Gora-harik, 
Gora-kodru (Mar., Ouz.). 
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Cases of poisoning' are occasionally met with in India^ 
arising from the consumption of this grain as an article of 
food. The symptoms are similar to those seen in poisoning by 
darnel Lolium iemitlentum). Kodru -poisoning occasionally 
ends fatally : thus, in a case reported to the Bombay Chemical 
Analyser, from Godhra, in 1879-80, four persons, m., a man 
and three children, were poisoned by eating bread made from 
the flour, and one of the children died. This grain appears to 
be only occasionally poisonous ; according to popular belief, 
there are two varieties of the grain, Gora or sweet,"^ and 
Majara or “ poisonous.’^ 

Churches analysis shows the following percentage composition 
of the husked grain: — Water 11*7, albuminoids 7*0, starch 
77*2, oil 2*1, fibre 0 7, ash 1*3. 

Hygrorhiza aristata, Nees, — Niv^ra (Smtskrit)^ 

XJridhan {Hind., Beng.), Deobhdt {Mar.). 

See article on Rice. Church’s anafysis shows that wild rice, 
after it has been husked, has the following percentage 
composition: — Water 12*8, albuminoids 7*3, starch 78*3, 
oil 0*6, fibre 0-4, ash 0 6. 

Eleusine corocana, {Sa}h^krit),MQTidi\i^, 

Mandal {Hind.), Marua {Beng.), Kayur {Tam.), Ponassa {Tel), 
Ragi {Can.), Nachni, Nagli {Mar.). 

This grain is much used by the poorer classes in Western 
India, usually in the form of ix>rri(lge. It is considered to be 
particularly wholesome and digestible, and a thin gruel made 
from it is much used mixed with cow’s milk for weaning 
c^jildren and as a difjt for invalids. In Goa thin biscuits are 
prepared with the flour, from which a gruel can at once be 
made. 

Church’s analysis shows the grain to have the following 
percentage composition: — Water 13*2, albuminoids 7*3, starch 
73*2, oil 15, fibre 2*5, ash 2*3, phosphoric acid 0*4, 
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Sorghumsac charatum, Moench. —Deydidh&nj a 
{Sanskrit,), Deodhdn {Bind., Beng.), Shalu [Mar.), Iniphi 
{Gtiz.). 

A food grain of much value. Church’s analysis shows it to 
have the following percentage composition: — Water 12*8, 
albuminoids 11*8, starch 68*3, oil 3*0, fibre 3*0, ash I'l, 
sugar 6 to 18. 

Saccharum sara, Roxb.^Charaka {Sanskrit), Sarpa, 
Sara {Hind)^ Sarabij (Beng.), Q-undra, Sura (Tam.j Tel.), 
Sara (Mar.). 

The seed of this grass appears to be only used in famine 
times, or by some of the wild tribes who use the stem for 
making arrows. 

The seeds of Coix and Bambusa, which are also classed 
amongst the Kshudra-dhanya, have been already noticed. 

Festuca indica (Bheede, xii.,45) is used to resolve phlegmons. 


FILICES. 

POLYPODIUM VULGARE, Linn, 

Fig. — Eng. Bot., Woodv. Siippl., t. 271. Common 

Polypod)’^ {Eng.), Polypode de cMne (Er.). 

Hab. — Persia, Europe. The rhizomes. 

Vernacular . — Basfaij {Ind. Bazars). 

History, Uses, &c . — This fern is the woXvTroiioi; qJ Theo- 
phrastus and Dioscorides, both of whom mention its purgative 
properties. Dioscorides states that it is used to expel bile and 
phlegm. Pliny (26, 37) says : — ‘‘ The root of polypadion, known 
to us as filicula, is used medicinally, being fibrous and of a grass- 
green colour within, about the thickness of the little finger, and 
covered with cavernous suckers like those on the arms of the 
polypus. It is of a sweetish taste, and is found growing among 
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rocks and under trees. The root is steeped in water, and the 
juice extracted ; sometimes, too, it is cut in small pieces 
and sprinkled upon cabbage, beet, mallows, or salt meat ; 
or else it is boiled in pap as a gentle aperient for the bowels. 
It carries off bile and the pituitous humors, but acts inj uriously 
upon the stomach. Dried and powdered and applied to the 
nostrils, it cauterizes polypus of the nose. It has neither seed 
nor flower. In Germany there was a myth in ancient times 
that the plant sprang from the milk of the goddess Freya, and 
in more recent times the Virgin Mary was credited with its 
origin. Owing to the sweetness of the rhizome, it is, in some 
parts of France, called ‘‘reglisse^’ or “liquorice.'' 

The Persians call the plant Tashtiwan and Baspaik; the 
latter name in the Arabic form of Basfaij is now current 
throughout the East as the name of the drug, and is used by 
Ibn Sina and the Arabian physicians. The Arabian names for 
the plant are, Azras-cl-kalb “ dog’s tooth/' in allusion to the 
toothed appearance of the leaves, Kathir-el-rijl‘‘ many-footed," 
and Thakib-el-hajar penetrating stones." The Mahometan 
physicians use it as an aperient, deobstruent, and alterative 
combined with myrobalans and fumitory ; they consider that 
it acts as an expeller of all kinds of peccant humors ; for 
instance, we have seen it prescribed in cataract and amaurosis 
by Indian hakims. It is not an article of the Hindu Materia 
Medica. 

Description. — The dried rhizome occurs in pieces of 
various lengths, and of the thickness of a quill. It is flattened, 
of a yellowish-brown colour externally, green internally, but 
when old yellowish ; the upper surface is studded with tubercles, 
to some of which a portion of the base of the frond still adheres. 
The under surface is more or less spinous from the remains of 
broken radicles. The taste is sweetish, astringent, nauseous, 
and somewhat acrid ; odour ferny. Under the microscope, the 
rhizome is seen to consist of a delicate cellular structure 
containing much starch and green granular matter; it is 
traversed by large bundles of scalariform vessels. 
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POLYPODIUM QUERCIFOLIUM, Spr. 

Fig. — Rhcedcy Hart. Mai, xii,, t, 11. Oak-leaved Polypody 
{Eng.), 

Hab. — India. Widely distributed throughout the East. 
The rhizorae. 

Vernacular. — Basing, Vdndar-basing, Ashva-katri [Mar,), 

History, Uses, &C.— Basing (^rflr^r), the Marathi 
name of this remarkable fern, signifies the crown-like frontlet 
which the Marathi people tie upon the forehead of the bride 
and bridegroom at the marriage ceremony. There can be 
little doubt that the form of the ornament was suggested by 
the appearance of the plant ; its use is of very ancient date, and 
probably derived from tlie aboriginal inhabitants of the hilly 
districts of Western India, where P. quercifolium is very 
abundant. The thick silky rhizome of this fern is found 
closely adhering to the dead branches of trees, which it 
envelopes with its large oak-like leaves. Ilhcede says that the 
plant is supposed by the natives of Malabar to partake of the 
properties of whatever tree it growls upon. This notion 
prevails all over India with regard to this and other parasites 
(see Lora nil iavc(e)f and, as has already been shown, is quite 
erroneous. 

For medicinal purposes those plants which grow upon the 
Stryclinos Nux-roniica are preferred. The author of the 
Wanaunhadi FrakcUha gives the following prescription contain- 
ing Basing as the best cure for phthisis: — Take 2 tolds of 
Kdjrab^sing, 1 tola Ooksi flowers (Calgvoptcris florihunda)^ 
2 tolas Chiretta, 2 tolas Ghas-pitpapra (Ro^sfclltflariaprocmndens), 
2 toMs Ringan-mul (root of Solannm indicnni)^ 2 tolds Bdl-bel- 
phal (small immature fruit of JEgle Marmelos), 2 tolas 
Padminimul (root of Nelamhlum specios^un) ^ 4 tolis Sonar- wel- 
mul (root of Vicoa indlca), two tolas Gokhru-mdl (root of 
Trihulns trrrcstris). These nine drugs are to be powdered and 
divided into seven parts. For administration each part is to 
be boiled in 40 tolis of water, sweetened with 2 tolas of 
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sugar-candy, and the decoction (k&ra) boiled down to one-eighth ; 
this is to be taken in the morning, and the marc is to be again 
treated in the same manner to furnish the nikdra (second 
decoction) or evening dose. The same prescription is recom- 
mended in hectic fever from whatever cause, and in dyspepsia 
and cough ; during its use potatoes and indigestible vegetables 
are to be avoided. 

Rheede (xii., 12, 13) has the following remarks upon the 
medicinal use of Volypodmm taccifoUum in Malabar : — ‘‘Succus 
radicis vermes enecat, bilem sistit et temperat. Folia in 
pulverem redacta cum melle assumpta secundinas, menses, imo 
foetum ipsum fortiter ejiciunt; mulieres ergo cavete vobis.’^ 

ADIANTUM VENUSTUM, Don. 

Fig. — Hook. Sp. Fil. ii.y 40 ; Bedd. Ferns. Brit. hid. xx. 

Hab. — Himalaya, Afghanistan, Persia. The plant. 

Vernacular. — Hansrdj, Mobarkha i^Ind. Bazars). 

History, Uses, &C. — Under the name of nhlavrov a 
fern is described by Dioscorides as having leaves serrated at 
the top like coriander ( <^vXXapta K 0 pidvbp<M> opoia iireaxio-peva CTT 
&Kopop ). This plant was doubtless Adiantum Capillus Veneris, 
turn, the same description would apply equally well to A. renus* 
but which has been adopted by the Mahometan physicians of 
the East as representing the dhiavrov of the Greeks. The Western 
Arabs, however, appear to use A. Oapillus Veneris, as they call 
the plant Kuzburat-el-bir or ‘^coriander of the well/’ indicating 
a habitat where A. venustum is not found. Other Arabic 
names for the genus Adiantum are Shaar-el-jinn “fairies^ hair,'’ 
Shaar-el-jibal “ hair of the mountains,'’ Shaar-el-fual “ hair 
of omens^” Sik-el-aswad black stem,” Nasif-el-aswad black 
veil,” &c. Ibn Sina and other medical writes describe the 
drug under the name of Barsiawashdn, which is the Arabian 
form of the Persian name Parsiawashan. It is considered to 
be deobstruent and resolvent, useful for clearing the primes 
vies of bile, adust bile, and phlegmatic humors ; also pectoral. 
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expectorant, diuretic, enimenagoguc, and alexipharmic. Used 
as a plaster it is considered to be discutient, and is applied to 
chronic tumours of various kinds. The author of the Burhun 
states that the ashes of the plant mixed with olive oil and 
vinegar are used to make the hair grow upon the bald patches 
produced by ringworm of the scalp. Theophrastus (JT. P., vii., 
Id) meiitioiis two kinds of Adiimtnni, white and ‘‘ black,*' 
used in making hair oil. Greek sjmonyms for the plant were 
politricJio)iy calUvkhon^ fn'clwmanrs, and ehinofnehou. 

In France a syrup of Maiden-hair is much used as a pectoral; 
the officinal plant is A. pedatnm, Linn., or Capillairc du Canada, 
but A. trapcTJfornWj Linn., Capillairc du Mcxiqiie, is allowed as 
a substitute. 

Description. — Fronds d to 4 times pinnate. Rachis 
slender, polished, naked; segments rigid, x>J^’<^iffincntly veined 
and toothed, upper edge rounded, lower cuncatc into the 
petiole ; mri one to three, large, roundish, placed in a distinct 
hollow on the upper edge. 

Commerce . — The Maiden-hair of commerce consists solely of 
A. cotmluni, imported from Persia in large baltrs which contain 
a number of small bundles, five or six of which weigh one 
pound. Value, 3 annas per lb. Other species of AdianUun 
are used locally to a small extent. 

ASPLENIUM PARASITICUM, WUld, 

Fig. — Rhccde, Ilort. Mai. jcii., /. 1 7. 

Vernacular. — Kdri-beli-pfiima-mara vara ( Mai.'), Maha-pana 
{Mar.), K&li-piiiidau (Goa). 

ASPLENIUM FALCATUM, fVMi. 

Fig. ■—R/irede, Ilort. Mai. xiL, t. 18. 

Hab. — India. The rhizomes. 

Ncla-panna-maravara {Mai.), P^na {Afar.), 

Pandan {Goa). 

79 
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History, Uses, &C.— The medicinal use of these ferns 
is due to the Portuguese, who, on their settling in India, adopted 
them as substitutes for Asplenium of Europe. 

A fern called ao-TrXr/pou or aa-irXrjvos 7t6a \^as supposed by the 
ancients to have the property of reducing the size of the spleen 5 
it was also known as (rKoXonhbpiop “ centipede plant/’ from a 
fancied resemblance of its fronds to that reptile, and w^6piop 
“mule plant,” because mules were reputed to be fond of feed- 
ing upon it. Dioscorides mentions the use of a decoction of the 
plant in vinegar for enlargement of the spleen, and also the local 
application of a plaster made of the leaves steeped in wine. It 
was also considered to be of use in incontinence of urine, cal- 
culus, and jaundice. Women were not allowed to use it, as it 
was supposed to cause sterility. This plant is generally iden- 
tified with the Asplenium (Jeter achoi Linneus, “Spleen-wort” 
or “ Milt waste ” ; others have supposed it to be A. hernionitis, 
Linn., “Mules’ fern,” or A. Scolopendriim, Linn., “ Hart’s 
tongue.” 

Mahometan j)hysicians, under the name of Iskulnkandriun, 
give a translation of what Dioscorides says concerning this 
drug, with a few unimportant additions ; practically they appear 
to know nothing about it, and we have never known any drug 
to be offered under this name in the bazars. Haji Zein states 
that it is called Hashishat-el-tihal “ Spleen- wort” in Arabic, 
and in Egypt Kaf-el-nasar “Eagle’s clan.” 

The Indian substitute is used in Goa as an alterative in cases 
of prolonged malarial fever, usually in combination with Olden- 
landia or Andrographis, and the use of the drug has spread 
to Malabar through the Goan Brahmins who have settled there. 

Description. — The part used medicinally is the rhizome, 
to which are attached the bases of the fronds and numerous 
radicles, all of a black colour. The rhizome is about as thick 
as the finger ; when broken across it is seen to consist of a 
parenchyma in which are several bundles of vessels of a lighter 
colour'. These can be separated from the canals in which they 
are situated without much trouble when the rhizome is fresh. 
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Under the microscope, the cell-walls of the pareiichj^ma appear 
of a dark-brown colour, and the vascular bundles are seen to 
consist of large scalariform vessels. It has an astringent and 
slightly bitter taste . 

Actinopteris dichotoma, Bede/. Mor-pankhi, 

Mayuraka. A fern which grows in the Nilgiri and Himalaya 
Mountains, and upon rocks and old walls in the Deccan, but is 
rare in the plains of India ; it is used as a styptic. Actinopteris 
is a genus of polypodiaceous fern of the section Asplenieae, and 
consists of curious little j^lants like miniature fan palms. The 
technical peculiarities of the genus among the Asplenieae consist 
in the simple distinct indusia, free veins, and linear-elongate 
sori, which are marginal on the contracted rachiform segments 
of the small flabelliform fronds.’^ (T. Moore in Treasury 
of Botany,**) Atkinson states that this fern is used as an 
anthelmintic. 


LICHENES. 

PARMELIA KAMTSCHADALIS, Esch, 

Hab. — Himalaya, Persia, 

PARMELIA PERLATA, Esch. 

Fig — Eng. Bot., 341. 

Hab. — India, Europe, Africa. The plant. 

Vernacular. — Charela, Charcharela, Pathar-ke-phul, SiU-bdk 
(Hind,), Motha-dagada-phuljBdrik-dagada-phul (Mar,), Ghabilo, 
Chadila (Guz,), Kalpasi, Kalapu (Tam,), Eatipanchd (Tel.). 

History, Uses, &C. — Two lichens are found in all 
Indian bazars, which are known as the greater and lesser 
^‘stone-flowers’^ in the vernaculars, and in Sanskrit as Sild-valka 
or ‘‘ rock-bark.” Similar plants were known to the Greeks as 
ppvov and (Tfftayvos^ and to the Romans as Muscus. Dioscorides 
(i., 22) notices their medicinal properties, also Pliny (xii., 61). 
The Arabs call them Ushnah, a name derived from the 
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Persian, and Hazaz-el-sakhar “rock-scab/^ Leitb says: — ‘‘It 
is a thing that spreads itself upon the trees called Baliti and 
Sanubar (oak and pine) as though it were pared ofp from a root 
and it is sweet in odour, and white/' 
(Iidmus.) In Persia these lichens arc known as Ushnah and 
Dowalah. The author of tlie Makhzan-eUAdmija states that 
Ushnah grows upon the oak, cypress, and other trees; that 
which is whitest should be preferred ; it should have an agree- 
able odour. He describes it as astringent, resolvent, and 
aperient, and says that the decoction is used as a tonic and 
alterative ; when burnt, the smoke relieves headache, the 
powder is a good cephalic snuff. Externally the drug has 
emollient and astringent properties, and may be used in a batli 
or as a poultice, &c. The dry powder is applied to wounds 
and sores to promote granulation. Ilonigberger mentions the 
use of the drug at Lahore in disorders of the stomach, 
dyspepsia, vomiting, pain in the liver or womb, induration of 
the uterus, ameiiorrhooa, calculi, and nocturnal spermatic 
discharges. 

Ainslic (ii., 170) saj^s : “ KM-imahie is the Tamool name given 
to a dried pale -coloured rock moss, which the Vj^tians suppose 
to i)Ossoss a i)eculiar cooling quality, and prepare with it a 
liniment for the head.^^ 

The use of these lichens in the form of a poultice, placed 
over the renal and lumbar regions to produce diuresis, is 
noticed in the rharmacojmia of India. 


FUNGI. 

MYLITTA LAPIDESCENS, Homu. 

Pig^ — Trans. Linn. Soc,, vol. xxui., t. 9, p, 97. 

Hab. — India and China. 

Vernacular. — Carom-pallagum (Tam.), Luy-wan (China). 

History, Uses, &C. — This curious underground fungus 
is supposed to be allied to the truffles, and is used in Southern 



FVNOL 


629 


India as medicine and food. In 1860 Dr. E. J. Waring for^Varded 
to Mr. Hanbury some specimens of these tuberiform productions, 
and they were examined by Mr. M. J. Berkeley and Mr. Curny. 
'I'hese specimens had been dug out from the chalk-beds in the 
mountains between Travancorc and Tinnevelly, and the hill- 
people were in the habit of bringing them into Trevandrum 
for sale. Tliey are much esteemed by native doctors for 
various complaints, and they are regarded as diuretic. The 
Tamil name signifies Black Pallagum, Pallagum moaning a 
medicinal substance. The fungus frequently appears on the 
Nilgiris, and the Badagas, Karumbars, and other hill-tribes call 
it “ God’s bread ’’ or “ Little man’s bread,^^ and use it for food. 
In 1 889 the Peziza was very plentiful in the Government 
Cinchona Plantations at Naduvatam, and the specimens were 
found over a wide area about one foot beneath the surface of the 
ground. Planters on other parts of the hills have noticed their 
periodical occurrence in their estates, and the coolies always 
collect and cook them for their meals. 

Description, — These fungoid bodies arc like small tubers 
having a black, finely- wrinkled surface, and the inside is white 
and marked vrith veins, and a microscopic section shows the 
division of the tissue into areolco similar to that exhibited by 
hypogceous fungi. In a fresh state they have a waxy 
consistence, but when dry they arc hard and horny. Some 
fresh slices immersed in glycerine for several weeks showed no 
crystalline or crystalloid formations, and starch was entirely 
absent. 

Chemical composition , — The dried Peziza yielded 1 per cent, 
of .carbonated ash. Boiled with dilute hydrochloric acid a 
solution was formed, reducing Fchling’s test and inactive towards 
polarised light. Boiled with soda a large quantity of pectinous 
matter was dissolved. 

BOLETUS CROCATUS, Batsch. 

Hab.- -India, on the Jack-tree {AntocaTyus integrifolia, 
Linn.). 

Veniacular , — Phansamba {Bazars), Phanas-aloinbd {Mar). 
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History, Uses, &c. — The only notice of this fungus, 
which we have met with, occurs in Rumphius {Ilort, Amh.^ i., 
25), where he says:— In Malabara ac Zeylana ex eodem 
quoque succo circa radices colligitur et concrescit in terra 
massa, seu tuber Portugallis Inca de Jaca (tinder of the 
Jack- tree) dictum, quod moUe est et intus flavescit, quod natio 
ista pro experto habet medicamento contra diarrhoeam, ad paucas 
vero tantum colligitur arbores, atque inde venale in alias 
quoque transfertur regiones.*' It appears to be probable that 
the medicinal use of this fungus was introduced into the East 
by the Portuguese, who adopted it as a substitute for the 
Boletus fommtavius of Linneus, the Agaricus Chivurgorum or 

surgeon^s agaric of the old European Pharmacopoeias, which 
the Portuguese call Isca de ferir wound tinder,’^ and the 
French Agaric de chene or Polypore ongule. It is the Spunk 
or Touchwood of the English. 

In Western India the fungus is ground to a paste with 
water and applied to the gums in cases of excessive salivation. 
It is also applied to the mouths of children suffering from 
aphthae, and is given internally in diarrhoea and dy sentery. 

Description.- — In form this fungus closely resembles 
the European Boletus above referred to, and resembles the hoof 
of a horse. Internally it is of a rich orange-brown colour 
when fresh, and has a sweetish, styptic taste, but when long 
kept it turns to a dull brown colour. The fungus consists of a 
number of laminae upon the under surface of which the 
hymenium is situated. 

Chemical composition , — A proximate analysis yielded ; — 


Ether extract 

... -78 

Alcoholic extract ... 

... 1-60 

Aqueous extract ... 

... 4-]0 

Alkaline extract ... 

... 21-34 

Crude fibre... 

... 53-98 

•‘^sh ... •• 

.... 4-3U 

Moisture 

... 13-90 


100-00 
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The ether and alcoholic extracts consisted of red-coloured 
resins, but no fatty matter. The aqueous extract contained 
2 ’42 per cent, of an organic acid not related to tannin in its 
reaction with ferric chloride and gelatine. Solution of soda 
removed an acid resin having some of the properties of 
polyporic acid. 

POLYPORUS OFFICINALIS, Fries. 

Fig. — Guihotirt^ Hist, Nat.ii,^ 45; Pereira ^ Mat, Med. li., 
Pt. ], p. 54. Larch Agaric (Fjug.), Polypore du M^leze, 
Agaric blanc (Fr.). 

Hab. — Southern Europe, Asia Minor. On the Larch. 
The fungus. 

Vernacular , — Ghdrikuu {Indian Bazars), 

History, Uses, &C. — The use of this fungus in medicine 
is of very ancient date. Dioscorides (hi., 1) describes dyapiKou 
as male and female, the female being the best and having 
internally a comb-like structure, whilst the male is convolute, 
round and compact ( ) ; both have the same taste, at 
first sweet, afterwards bitter. He states that it grows in 
Sarmatia, Galatia in Asia, and Cilicia, and that some suppose 
it to be a root and others a fungus. It is astringent, hot, and 
purgative, and is also given in fever, jaundice, nephritis, 
uterine obstructions, phthisis, dyspepsia, heemorrhage, and 
pains in the joints; it is alexipharmic. Pliny (25, 57) says : 
“ Agaric is found growing in the form of a fungus of a white 
colour, upon the trees in the vicinity of the Bosporus. It is 
administered in doses of four oboli, beaten up in two cyathi of 
oxymel. The kind that grows in Galatia is generally looked 
upon as not so efficacious. The male* agaric is firmer than 
the other, and more bitter ; it is productive, too, of headache. 
The female plant is of a looser texture ; it has a sweet 
taste at first, which speedily changes into a bitter flavour.’^ 

* This cUstinction into male and female is no longer recognized, though 
it continued to be so till within the last century. (Bostock.) 
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Pereira states that the drug appears in the modern Greek 
Pharmacopoeia under the name of dyapiKop t 6 \evKov with the 
Turkish synonym of Karpdv pavrapi, 

Ibn Sina insists upon the great efficacy of agaric 
as an alcxipharmic. He and other Muhoinetau physiiuans 
closely follow the Greeks in their description of its rnediciinil 
properties ; they consider that it removes all kinds of viscenil 
obstructions and expels diseased humors ; the female kind 
should be used after it has been rubbed through a liair-sievo 
and all black particles removed. The use of agaric in phthisis 
is of ancient date ; it was revived by De Ilaen, llarbut, and 
others in the present century, and subsequently decried by 
Andral (/V//7. TrnnH., Vols. 48 and 49), The active princi2)le, 
agaricin, has recently been recommended in doses of to g of 
a grain as an astringent to check night-sweating and diarrluea, 
to diminish bronchial secretion, and to dry up the milk after 
weaning. 

Description. — Pilous corky- fleshy, ungulate, zoiu'd, 
smooth. Pores yellowish. Pin’koley describes the hymenium 
as concrete with the substance of the jhleiis, coiisisting of sub^ 
rotund spores with their siirqde dissejhmcnts. The drug is 
decorticated, dried, and bleached, and occurs in white, friable 
pieces, from the size of the fist to that of a child^s head, which 
are more or less ungulate or of the shape of half a cone, with a 
feeble fungous odour and bitter acrid taste. The fungus, 
when met with in its natural state, has an external yellowish 
or reddish-grey coat. 

Chemical conipositio)i , — White Agaric has been analysed by 
Bouillon-La-Grange, by Bucholz, by Braconnot, and by Bley. 
The constituents, according to Bley, are: resin, 33*1 ; extrac- 
tive, 2 ; gum and bitter extractive, 8*3 ; vegetable albumen, 0*7 ; 
wax, 0*2; fungic acids, 0 13; boletic acid, 0*06; tartaric and 
phosphoric acids, 1*354; potash, 0*329; lime, 0*16; ammonia 
and sulphur, traces. 

The active x^riuciplc of Agaric has usually been said to reside 
in the resin, but a white amorphous bitter powder (laricin) has 
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been separated from it, the formula of which, according to Will, 
is Martius considers this to be the active prin- 

ciple. Fleury ( J. Pharm. Chim, (4) XXI., 279 to 284) gives the 
following result of an examination of the drug: — Five hundred 
and eighty grams of the powdered fungus, not previously 
dried, were exhausted successively with ether, alcohol, cold 
water, boiling water, water acidulated with hydrochloric acid, 
and water rendered alkaline with potash, and the resulting 
solutions were examined : — 

1 . The ether extracts a resin, and a body to which the name 

of Agaric acid is given. The examination of several salts of 
this acid yielded results so discordant that no definite formula 
could be obtained, but the nearest approaches to accuracy lead 
to the supposition that its formula may be Efforts 

made to detennine the basicity of the acid were unsuccessful. 
It is shown that the addition of the elements of water to the 
resin represents the composition of the agaric acid. After heat- 
ing with very dilute sulphuric acid, a substance is yielded which 
reduces the cupro-pq^assic liquor. The agaric acid amounts to 
about one-fifth of the weight of the fungus. 

2. The alcoholic solution has a very red colour, due appa- 
rently to the air, and on evaporation yields a residue of the 
consistence of hard wax, from which ether dissolves a resinous 
body^ soluble in alkaline liquids ; its reaction is acid, it is not 
crystallizable, and it contains 1 5 per cent, of nitrogen. It 
combines with metallic oxides. The remainder behaves like a 
resin; it is reddish, nitrogenized, fusible below 100®, forms 
viscous solutions with alkalies, and gelatinous precipitates with 
other bases. 

3. Cold water yields a red solution, which on concentration 
deposits calcic and possibly also magnesic oxalate in microscopic 
crystals, while the solution contains a browui resinous nitro- 
genous body, considered to be identical with Boudier's viscosin. 

4. Boiling water extracts a small quantity of a nitrogenous 
substance. 

111.-80 
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5. Water acrdtblated with hydrochloric acid (2 per cent.) 
yields a yellowish solution containing lime, iron, magnesia, 
and oxalic, phosphoric and malic acids. 

6. Water containing 2 per cent, of potash yielded a solution, 
which, on treatment with hydrochloric acid, deposited a floiicu- 
lent substance unacted upon by acetic or phosphoric acids, and 
containing 3*'12 per cent, of nitrogen. 

The remainder, after this treatineiit, is a wtritisli flbcculent 
substance; on drying at 100° it blackens and coheres, yet its 
microscope appearance docs not differ from tlie original aspect 
of the fungus. It contains 1*21 per cent, of nitrogen, and 
affords on calcination 2 per centr of ash containing lime, iron, 
magnesia (chiefly), potash, and sulphuric and phosphoric acids. 
The body possesses all the properties of fungin. 

The following is the tabulated i*esult of the analysis : — 

Water ..." 9*200 

1. Resin and agaric acid ... ... ... ... 60*584 

2 Another resin with magnesia sulphate .... 7*282 

3. Resinous body with lime and ixuignosia ... 2*514 

4. Nitrogenous substance with salts .... .... 1*900 

5. Oxalate, malate, and phosphate of calcium, 

iron, &c. ... ... ... ... .... 1*058 

6. Nitrogenous substance soluble in potash ... 7*776 

Fungin .... ... ... ... .... 9*686 

100*000 

Schmieder has found that this fungus contains from 4 to 6 
per cent, of a fat which is not a glyceride. He obtained from it 
a crystalline substance having a composition represented by the 
formula which he terms “ agaricol.’^ The liquid 

portion of the fat yields no glycerine on saponification, but 
cetyb alcohol and another alcohol together with two hydro- 
carbons, while the fat acid with which the alcohols are naturally 
combined appears to resemble ricinic SLcid{Rep, of Naturfor- 
Bcher and Aerzte^* Meeting at Berlin, 1886), 
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GELIDIUM CARTILAGINEUM, Gain, 
GELIDIUM CORNEUM, Lam. 

Vernacular, — Chini-ghiis {Ind. Bazars)., 

History, Uses, &c. — ^This substance, called Yang-tsai 
by the Chinese, and known in Europe as Mousse de Chine, 
Agar-agar, Thao^ or Japanese Isinglass, is prepared from the 
two species of ©elidiuin placed at the head of this article, and 
also probably from Sphcerococcus coniprcssus^ Ag., and 
Gloiopeltis tenax^ I. Ag. llaiibury [Pharm. Joiirn. (II.); Yol.I., 
p. 608) gives the following aecouut of it : — Under the incorrect 
name of Japanese Isin glass ^ there has been lately imported into 
London from Japan, a cpiautity of a substance having the form 
nf compressed, iri’cgularly four- sided sticks, apparently 
composed of shrivelled, semi-transparent, yellowish-white 
membrane; they are eleven inches long by from 1 to IJ inches 
broad, full of cavities, very light (each weighing about 
drachms), rather flexible but easily broken, and devoid of taste 
and smell. Treated with cold water, a stick increases greatly 
in volume, becoming a quadrangular, spongy bar, with some- 
what concave sides inches wide. Though not soluble in 
cold water to any important extent, the substance dissolves for 
the most part when boiled for some time, and the solution, 
even though dilute, gelatinizes upon cooling. The substance 
under notice is used by Europeans in China as a substitute for 
true isinglass, for which many of its properties render it highly 
efficient. That which is perhaps most distinctive is its power 
of combining with a very large proportion of water to form 
a jelly. This property is due to the principle named by 
M. Payen Gelose, of which the J apanese sea- weed product mainly 
consists. The jelly formed by boiling this sea- weed product or 
crude Gflose in water, and allowing the solution to cool, 
requires a high temperature for fusion, differing in this respect 
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from a jelly made of isinglass, which readily fuses and dis- 
solves in warm water. 

This substance has attracted considerable attention in 
France. It was exhibited at the Paris Exhibition of 1878 
under the name of Thao. The following particulars from 
the Catalogue may prove interesting. Various trials have 
been made with it in France since 1874, especially by 
MM. D. Gantillon & Co. at Lyons, and the Industrial Society 
at Rouen. The thao is prepared for use in the following 
way : — After having been soaked in cold water for about 
twelve hours, it is boiled for a quarter of an hour, during 
which it absorbs about 100 times its weight of water. If 
allowed to cool it becomes a jelly, but if passed through 
a sieve and stirred until cold, it remains fluid, and in this 
state is more easily employed than when hot. The yellowish 
matter which some specimens contain can be removed 
by boiling for some time, when it forms an insoluble scum, 
which appears to consist of very thin fibres, and which remain 
attached to the sides of the vessel, 

A singular property, and one which perhaps might be turned 
to valuable account, is, that thao jelly does not decompose 
solution of permanganate of potash even when left in contact 
wdth it for twenty-four hours. 

According to M. Heilmann, of Rouen, thao produces, in the 
proportion of 1 part to 1 00 of water, a dressing, which is supple 
and strong, and which giveg substance rather than stiftness 
to calico, while dextrine, like starch, makes the tissue drier 
and harder, and gives less facing to the thread. The addition 
of glycerine gives a dressing still more flexible and soft, and, 
while rendering the tissues less stiff, it communicates more 
body to them. 

The addition of talc gives still greater smoothness. Once 
dissolved, according to M, Gantillon, thao will mix while hot 
with any gum, starch, dextrine or gelatine. The principal advan- 
tage of thao in dressing silk fabrics is that while preserving 
their suppleness it gives them greater glossiness and makes 
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tkem soft to the touch. The mixture of thao with gum traga- 
canth is said to be the best method of using it. Thao should, 
however, be used alone for materials which it is not necessary 
should be stiffened. As thao is only soluble at a high tempera- 
ture, a moist atmosphere, fog, or even rain does not affect the 
material dressed with it. 

It combines well with sulphate of copper and the chlorides 
of aniline and potassium, and can be used in double dyeing. 

It also answers well for sizing paper, &c. The only obstacle 
to its extensive use is its high price. There is, however, no 
reason why a similar substance should not be made from Qur 
common native sea-weeds, of which Gelideum corneum and 
Gracilaria confarvoides approach omst nearly in character the 
algaofrom which thao is made. G^lose, of which thao consists, 
differs from the Carragcenin obtained from Chondrus crispiis 
in its power of combining with a very large quantity of water 
to form a jelly ; it yields ten times as much jelly as unequal 
weight of isinglass. For purposes of food, thao jelly is not 
quite so pleasant as animal jelly, as it does not melt in the 
mouth ; it also contains no nitrogen. A great advantage 
which it possesses is, that it is but little prone to undergo 
change, so much so that the jelly is sometimes imported 
from Singapore, under the name of sea-weed jelly ^ sweetened, 
flavoured, and ready for use, and may in this state be kept 
for years without deterioration. Of late it has been much 
used for the purpose of Bacteria culture, especially in warm 
climates. 

Chemical composition, — According to Pa3^en, Gelose in a pure 
state constitutes an immediate peculiar principle, insoluble in 
alkaline solutions of soda, potash, and ammonia, as well as in 
water, alcohol, ether, and dilute acids. One of its distinctive 
characters, which is quite peculiar, is that of dissolving slowly 
in a very small quantity of concentrated sulphuric or hydro- 
chloric acid, which it colours brown, forming with one or other 
of them a brown compound, which gradually solidifies, and 
which resists washing in cold or hot water, and even in caustic 
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alkaline solutions. This new immediate principle cannot be 
confounded with any other. The ultimate analysis of G^lose 
presents the following results : — Carbon 42‘7'7, Hydrogen 5*775, 
Oxygen 51*445. As it ha^ not yet been possible to form with 
it any definite combination, from which its equivalent weight or 
rational formula could be deduced, it must for the present be 
ranked among the immediate principles having oxygen exceed- 
ing the proportion necessary to form water with the hydrogen 
they contain. Gelose differs from animal gelatine in not 
precipitating tannic acid; from starch jelly, in not being 
rendered blue by iodine ; from gum, by its insolubility in 
cold water, and its great gelatinising power. From the 
mucilage of Ghondrm crispns, named by Pereira Carrageenin, 
it appears to differ chiefly in its power of combining with a 
great amount of water to form a jelly, which is not the case 
with Carrageenin. 

GRACILARIA LICHENOIDES, Grev, 

Fig — Bentl. and Trim., t. 306. Ceylon Moss (^Eng.). 

Hab. — Backwaters of Ceylon. The plant. 

Vernacular. — Chini-ghas Bazars), Agar-agar {Ceylon), 

History, Uses, &C, — Ceylon Moss or Agar-agar has 
long been used in Southern India and Ceylon as a nutritive, 
emolient, demulcent and alterative, especially valuable in pec- 
toral affections. It has been described by Bumphius, Gmelin, 
Turner, Weos, Agardh, and O’Shaughnessy. (Conf. Bereira^s 
Mat, Med., Vol. II., Pt. I., p. 13.) It grows abundantly in 
the large lake or backwater which extends between Putlam and 
Calpentyr, and is collected by the natives principally during 
the south-west monsoon, when it becomes separated by the 
agitation of the water. The moss is spread on mats and dried 
in the sun for two or three days, it is then washed several times 
in fresh water, and again exposed to the sun, which bleaches 
it. The following directions for using the moss are given in 
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the Bengal Phannacopma^ p. 276: — For a decoction, take 
2 drachms ground to fine powder, water 1 quart, boil for 
20 minutes and strain through muslin. By increasing the 
proportion of the ground moss to half an ounce, the filtered 
solution on cooling becomes a firm jelly, which, when 
flavoured by cinnamon or lemon peel, sugar and a little wine, 
is an excellent article of light food for sick children and 
convalescents. 

Description. — Ceylon Moss is in whitish or yellowish- 
white ramifying filaments of several inches in length (when 
unbleached it is purple). At the base the largest fibres do 
not exceed in thickness a crowquill ; the smallest fibres are 
about as thick as fine sewing thread. To the naked eye the 
filaments appear almost cylindrical and filiform ; but when 
examined by a microscope, they appear shrivelled and 
WTinkled. The branchings are sometimes dichotomous, at other 
times irregular. The coccidia are inconspicuous when dry, 
but when moist are readily seen. They are hemispherical, 
about the size of a poppy seed, and contain a mass of 
minute oblong, dark-red spores. The consistence of Ceylon 
moss is cartilaginous. Its flavour that of sea- weed, with a 
feebly saline taste. {Pereira's Mat. Med.y Yol. II., Pt. I., p. 14.) 

Microscopic structure . — Frond composed of large oblong 
cylindrical cells, containing granular eiidochrome, those of 
the surface forming raoniliform, densely packed filaments. 
Fructification of two kinds — 1st, hemispherical coccidia, 
containing a glomerule of oblong spores on a central placenta, 
within a pericarp of moniliform densely crowded filaments ; 
2nd, oblong tetraspores imbedded in cells of the surface. 
{Endliche)\ ) 

Chemical composition.--T!his algal has been examined chem- 
ically, in 1834, by O’Shaughnessy ; in 1842, by Guibourt ; 
and in 1843, by Wonneberg and Kreysiig, by Bley and by 
Riegel. O’Shaughnessy found it to consist in 100 parts of 
vegetable jelly 64*5, starch 15*0, ligneous fibre (cellulose?) 18*0, 
mucilage 4*0, inorganic salts 7'5. 
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Konig gives the fallowing as representing the percentage 
composition : — 

Water ... ... ... ... ... 19*56 

Albuminoids ... ... 2*53 

Ifitrogen -free extract ... ... ... 73*60 

Ash ... ... ... ... ... 4*3J 

The authors of the Phannacoyraphia state that, Cold water 
removes the mucilage, which after due concentration may be 
precipitated by neutral acetate of lead. This mucilage, when 
boiled for some time with nitric acid, produces oxalic acid and 
microscopic crystals of mucic acid, beautifully seen by polarised 
light, soluble in boiling water and precipitating on cooling. 
With one part of the drug and 1 00 parts of boiling water, 
a thick liquid is obtained, which affords transparent precipitates 
with neutral acetate of lead or alcohol, in the same way as 
Carrageen. With 50 parts of water, a transparent tasteless jelly, 
devoid of viscosity, is produced ; in common with the mucilage 
it furnishes mucic acid if treated with nitric acid. Micro- 
chemical tests do not manifest albuminous matter in this plant. 
Some chemists have regarded the jelly extracted by boiling 
water as identical with pectin, but the fact requires proof. 
Payen called it Gdlose.^' (See last Article.) Mr. H. G, Greenish 
has examined the carbohydrates of Ceylon Moss, and found that 
the gelatinizing constituent — the Gelose of Payen — is a carbo- 
hydrate convertible by boiling with dilute acid into Arabinose, and 
probably indentical with a similar constituent in the Agar-agar. In 
addition to this body (367 per cent,), the drug contains mucilage, 
starch, metarabin, wood gum, and cellulose. A carbohydrate 
termed Paramylan, occurring to the extent of 6 5 per cent., is 
also present. This substance is dissolved out by dilute acid, and 
differs from Pararabin in being directly convertible into sugar, 
and then yielding not Arabinose, but a fermentable sugar, 
probably grape-sugar. (Archiv, der PhannaciCy xvii., 241.) 
The inorganic salts of Ceylon Moss consist, according to 
O'Shaughnessy, of sulphates, phosphates and chlorides of 
sodium and calcium, with neither iodide nor bj’omide. Bley 
found iron, silica and iodic salt in the ash. 
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Commerce , — See last Article. This substance is preferred to 
Japanese Isinglass by the Hindus, as they suspect the latter 
substance to be of animal origin. Value, Bs. 12 per cvt. 

LAMINARIA SACCHARINA, Lam. 

Fig. — Turn,. Fuc.y L 163. Sweet Tangle {Eng,). 

Hab. — All deep Seas. The plant. 

Vernacular, — Galhir-ka-patta (Hind,), 

History, Uses, &C. — This sea* weed is a regular article 
of commerce coming through Cashmere to India, and is to 
be found in most of the bazars of the Punjab and Sind. 
Cayley (1807) noted its import into Leh from Yarkand, and 
Honigberger states that in his time the plant was officinal at 
Lahore and in Cashmere, and that it was stated to be obtained 
from a salt lake somewhere in Tibet. Murray says that it is 
supposed to come frtim the Caspian, and that it is used in 
Sind in the form of a syrup combined with a decoction of 
-quince seeds for the cure of goitre, scrofula, and syphilitic 
affections. When dried in the sun it exudes a whitish 
saccharine substance. 

For an interesting note on first isolated by Mr. Stanford 

from sea- weed, we would refer the reader to the Jr, Sqc, 
Chem. Industry for 1885 and 1886. 


DIATOMACE^. 

Husn-i-yusuf is composed of small, hard, white bodies, which,, 
on being magnified, are seen to be the shells of different 
diatoms. The drug is described in native medical works as 
Very acrid and only to be used externally as a- rubefacient. It 
is said to be found floating in lakes in Cashmere, and would 
appear to be the same as the Shuka of Sanskrit medical 




PHARMACOGRAPHIA INDICA 


INDEX 


AND 

APPENDIX 

TO THE 

PHARMA COGRAPHIA INDICA, 

BY 

WILLIAM D YMOCK, 

BEIGADE^SURG^ON, EETIRED, 

LATE principal MEDICAL STOREKEEPER, BOMBAY, 

0. J. H. WARDEN, 

SURGEON-MAJOR, BENGAL ARMY, 

PROFESSOR OF CHEMISTRY IN AND 
THE CALCUTTA MEDICAL 
COLLEGE, 


DAVID HOOPER, 

QUINOLOGIBT TO THE GOVERN- 
MENT OF MADRAS, 
OOTACAMUND. 


lonUon KEGAN PAUL, TRENCH, TRUBNER & Co., Ld. 
Somba]) EDUCATION SOCIETY’S PRESS, BYCULLA. 
Calcutta THACKER, SPINK & Co. 


1893. 




In issuing the Index and Appendix the 
Authors wish to state that supplementary 
volumes of the PHARMACOQRAPHIA INDIO A 
will be published as material becomes 
available^ 

0, J. H, WARDEN- 
DAVID HOOPER. 

July, 1893. 




INDEX. 


ii. 32. 

AT4H-(il-bari, ii. 33. 

Abhal, ii\. 371. 

Abhaya, ii. 1. 

Abies Wobbiana, iii. 375, 

Abini, i. 73. 

Abir, iii. 417. 

Abkari opium, i. 80. 

Abnus, ii, 368. 

AMI, iii. 45, 

Arbte a cliaxielets, i. 43(1. 

,, de corail, i. 451. 

Abric acid, i. 443. 

Abrin, i. 433, iii. 306^ 

Abroma augiista, i. 233. 

AbroTig or Abrugi, i. 367. 

Abrus precatorius, i. 430, iii. 306, j 
Absinthin, ii% 287, 

Absinthol, ii. 287^ ‘ 

Abu-kaka, ii. 524. | 

Ab^Aiahari Hing, ii. 147. ^ ; 

'' y&tilon Avicennas, i. 202, 208. j 

. indiciim, i. 207. ; 

,, muticum, i. 208. ; 

Abuvva, ii. 7(i. j 

Acacia arabica, i. 550, 556. * 

,, Oacbou, i, 567. i 

,, Catechu, i. 552, 557. J 

,, cnuciinia, i. 560. 

,, Farnesiana, i, 550, 

,, lcnco|)Ma?a, i, 551. 

imodesta, i. .552. 

,, nilotica, i, 642. 

„ pennata, i. 559. 

,, Senegal, i. 551. 

^ , several species, i . 641. 

,, Suma, iii. 338. 

„ vera, i. 542^ 

,, d’ Arabic, i. 556. 

Acalypha fruticosa, iii. 294. 

,, indica, iii. 202. 

,, paniculata, iii. 291, 

Aoalyphine, iii. 294. 

Acandiacese, iii. 36. 

Acanthus ilicifolius, iii. 42. 

Acer oBBsium, i. 372, 

,, pictum, i, 372. 

Acb, ii. 226. 

Aohobhuka, ii. 227. | 



Achbu, ii. 226. 

Achillea miUefolium, ii. 271. 

„ moschata, ii. 272. 

,, eantolina, ii. ‘272. 

Achillcic acid, ii. 274. 

Achillein, ii. 274. 

Achilleine, ii. 274. 

Acliilletine, ii. 274- 

Achin, ii. 421. 

Acbras Sapota, it. 365. 

Achrosiuc, i. 523. 

Achyrantbes aspera, iii. 135. 
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,, viridinic, ii. 222. 
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Aoonine, i. 6. 

Aconite, i. 1. 

Aconitine, i. 5. 

Aconitum, i. 22, 

,, Anthora, i. 22, 

,, barbatum, i. 22. 

,, ferox, iii. 400. 

,, Fiscberi, i. 22. 
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Actinopteris dichotoma, iij. 627. 
Ada, iii. 420. 

Adaoa-manjen, ii. 267. 

Adaka, iii. 422. 

Adambodi, i. 412. 
Adambu-balU, ii. 636. 
Adan-el-dubb, iii. 1. 

Adansonia digitata, i. 218. 
Adapu-kodi, ii. 536. 

Adatodai, iii. 50. 

Adavi-goranti, i. 242. 
Ada\d-irulli, iii. 476. 
Adavd-jilakara, ii. 241. 
Adavi-muUangi, ii. 255. 
Adavi-munaga, i. 430. 
Adavi-nabhi, iii. 480. 
Adavi-nima, i. 266. 
Adavi-pogaku, ii. 322. 
Adavi-pnchcha, ii. 65. 
Adavi-vuddulu, i. 491. 
Addiisaran, iii. 60. 

AdcU, i. 120. 

Aden aloes, iii. 472. 

Adhaki, i. 489. 

Adhatoda Vasica, iii. 50. 
Adliatodic acid, iii. 53. 
Adbva-shalya, iii. 136. 
Adhvaga-bnogya, i. 395. 

Adi, iii. 420. 

Adiantum pedatum, iii. 625. 

„ trapeziforme, iii. 6il5. 

,, venustum, iii. 624. 

Adike, iii. 422. 

Adina cordifolia, ii. 171. 
Adityabhakta, i. 132. 

Adrak, iii. 420, 421. 

Adu, iii. 420. 

Adulsa, iii. 50. 

Adulso, iii. 60. 

Adumattada, ii. 437. 

Adusala, iii. 60. 

Adnsoge, iii. 60. 

Adutina-palai, iii, 163. 

JEgle Marmelos, i. 277, 547. 
.^rua javanica, iii. 138. 
lanata, iii. 138. 

, ii. 194. 

, ii. 194. 

^sculns indioa, i. 372. 
Afanjiun, ii. 296. 

Afarbiyun, iii. 267. 

Afikun, ii. 627* 

Aiim, i. 73. 

Afiyun, i, 73. 

Afsantin, ii. 286. 
Afsantin-el-bahr, ii. 288. 
Afshamiki, iii. 143. 

Aftimnn, ii. 546. 

Agamuki, ii. 94. 
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Agar, iii, 217, 539. 

Agar-Agar, iii. 636, 638. 
Agardhak, i, 477. 

Agaric, iii, 631. 

Agaricin, iii. 632. 

Agarious chinirgorum, iii. 630. 
Agarikon, iii. 631. 

Agaru iii. 217. 

Agayatamaray, iii. 560. 

Agashi, i. 472. 

Agaata, i. 472. 

Agaatliio, i. 472. 

Agasti, i. 472. 

Agati grandiflora, i. 472. 
Agatti, i. 472. 

Ageratum oonyzoides, ii. 244. 
Aghada, iii. 135. 

Agi, ii. 663. 

A^, i. 339. 

Agiu-ghas, iii. 664. 
Agiya-gliaa, iii. 657. 

Aglaid Hoxburghiana, i. 342. 
Agnad, i. 54. 

Agni-garbha, ii. 37. 
Agni-jvala, ii. 40. 

Agni-mata, ii. 329, iii. 67. 
Agni-aikha, iii. 464, 480. 
Agni-venda-paku, ii. 37. 
Agokara, ii. 75. 

Agreato, i. 358. * 

Agrimania Eupatoriura, i. 582, 
Agrimony, i. 682. 

Agnru, iii. 217. 

Agya-ghaa, iii. 564. 

Analim, iii. 217. 

Ahaliva, i. 120. 

AhaUa, i. 611. 

Abalot, iii. 217. 

Ahilekhana, ii. 94. 

Ahiphena, i. 73. 
Ahmadabadi-mewa, ii. 364. 
Aida, iii. 505. 

Aila, i. 560. 

Ailantic acid, i. 292. 

Ailantaa excelaa, i. 291. 

,, malabarica, i. 292. 
Ailwa, iii. 467. 

Aig^moine, i. 682. 

Ain, ii. 16. 

Ain-ed-dik, i. 431. 
Ain-es-earatm, i. 616. 
Aivauam, ii. 41, 

Ajadandi, ii. 244. 

Ajaji, ii. 114. 

Ajamo, ii. 116. 

Ajamoda, ii. 114. 

Ajashringi, i. 393. 

Ajave seeds, ii. 117* 

Ajma, ii. 116. 


Ajmod, ii. 121, 122. 

Ajowau, ii. 116. 

Ajuga Chamiepitys, ii. 255. 

Aj valla, iii. 85. 

Ajwan or A j wain, ii. 116. 
Ajwan-ka-phul, ii. 117. 

Ak, ii. 428, iii. 592. 

Akado, ii. 428. 

Akakalis, i. 524. 

Akakia, i. 641, 642. 

Akala-kari, ii. 277. 

Akala-karra, ii. 277. 

Akalbar, ii. 98, iii. 449. 

Akalkara, ii. 277. 

Akanadi, i. 53. 

Akanda, ii. 428. 

Akarakarabha, ii. 277. 

Akarkara, ii. 277, 283. 

Akarkarha, ii. 277. 

Akarkaro, ii. 277. 

Akasa-valli, iii. 216. 

Akas-gadda, ii. 90. 
Akaslia-garuda-gaddalu, ii. 90. 
Akash-garuda-gadde, ii. 90. 
Akasha-ganidan, ii. 90. 

Akasvel, iii. 216. 

Akbu-visha-ba, ii. 82. 

Akitmakit, i. 497. 

Akki, iii. 601. 

Akkikaruka, ii. 277. 

Akkirakaram, ii. 277. 

Akola, ii. 164. 

Akra, ii. 428. 

Akrabi, ii. 293. 

Akraniki, iii. 143. 

Akri, ii. 569. 

Akrot, iii. 278. 

Aksbate-cbe-kbor, ii. 3G8> 
Aku-jemudu, iii. 253. 

Akusaliyun, ii. 122. 

Akyan, iii. 221. 

Al, ii. 226. 

Ala, iii. 338. 

Alabu, ii. 68. 

Alada, iii. 338. 

Alab, i. 378. 

Alalekay, ii. 1. 

Ala-maram, iii. 338. 

Alangi, ii. 164. 

Alangine, ii. 166. 

Alangium Lamarckii, ii. 164. 
Alari, ii. 398* 

Alarka, ii. 429. 

Alasbi, i. 239. 

Albero del diavolo, iii. 343. 
Albizzia amara, i. 563. 

„ " Jnlibrissin, i. 662, 

„ Lebbek, i. 663, 561. 

, odoratissima, i. 553, 561. 
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stipalal^ L 652, 565.. 
Aldiosi, ii. 3* 

AM, i. 461. 

Alen, iii. 420. 

Alenrit des MoUu^ee, iii. 275. 
Aleurites cordata, iii. 280* 

,, xncdaooana, i« 564, iii. 278. 
Alearone, iii. 307. 

Alexandrian laurel, i. 17S^ 

Aim, iii. 635. 

Alnszema, iii. 93. 

Algoul, i. 428. 

Alhagi oamelomm, i. 418. 

^ manna, i. 418. 

,, maurorum, i. 427- 
Al'haju, i. 428. 

Alibonlier de Ben join, ii. 369. 
AlisM-virai, i. 239. 

Ali-virai, i. 120. 

Alizarin, ii. 232. 

Alkanet, ii. 524. 

Alkanna tinctoria. ii. 524. 
Al'khanna. ii. 524. 

Alkusi, i. 447. 

Allam, iii. 420. 

Adlamauda Anbletii. ii. 417. 

,, oathartkia, ii. 417. 
Allapa. ii. 245. 

AUi-ebeddu, ii, 35. 

Alli-tamara, i. 71. 

Allium ascalonium, iii. 492. 
Macleani, iii. 491 . 

^ sativum, iii. 4S8. 

,, 3 LipLo}K'taluiu, iii. 492 
Almirao, ii. 318. 

Almond, i. 503. 

Aloeasia indica, iii. 544. 

Aloe abyssinica, iii. 467 
,, Perryi. iii. 467. 

,, vera" iii. 467. 

,, wood, iii. 217. 

Aloes,. Aden, iii. 472. 

,, Barbadoes, iii. 472. 

,, Jaferal:>ad, iii. 472 
„ Mooha, iii. 472. 

,, Socotrine, iii. 472. 

„ Yainani, iii. 472. 

Aloexylon Agallocbum, iii. 226. 
Aloin, iii 473. 

Alphajan, iii. 96. ^ 

Alpinia Galanga, iii. 4^^0. 

,, officinarunj, iii. 437. 
Alpinin, iii. 440. 

Alpogada-pandu, i. 568. 
Alpogada-xiazham, i. 568. 

Alsanda, i. 4i89. 

Alsi, i. 239. 

achnlaris, ii. 386. 


AJtercum, ii. 028. t 

Alihsea cannabina, iii. 32^. 

„ ofScinalis, L 
Althea of Goa, i. 203. 

Altin^ exoel^, i. 594. 

Alu, iii. 551. 

Alubaln, i. 567. 

Alu-Bol^ara. i. 568. 
Alu-bu-Ali, i. 568. 

Alui, iii. 46. 

Alysicarpus longifolius, 44X 
Am, i. 382. 

Am.'ada, iii. 405, 

Amala, iii. 262. 

Amalaka, iii. 262*. 

Amalaki, iii 261. 

Amal-bel, i. 365. 

I Anial-lata, i. 365. 

Amaltas, i. 511. 

i Amamun or Amuman, li. 341 , 
I Amaiiakkam-ehedi, iii. 301. 

I Aniaiidt.-^ des damtss, i. 6 04. 

,, aultaueH, i. 5(»4. 
AmandioT. i. 56,3. 
Amanintaeeje, iii. 135. 

I Ainaniiitus bi. 138. 

Aioaibeli^ iii. 216. 

1 Aiiriryllideu', iii, 402. 

Aniaut, j. 2,83- 
[ Amb, i 382. 

I Amba. i. 382. 

I Ambadfi, i. 395. 

AiiilKi-haiad, iii. 396. 405. 
Ainbala, iii. 261 . 

Ambajxdi, i. 383. 

Ambaj, i. 3S2. 

Amlxil, i. 71. 

Ambarbarih, i. 65. 

Ainbari i. 213. 

Ambashta, i. 53. 

Ambatvel, i. 305. 

1 Amberbed. iii. 94. 

' Am>K‘r-kand, iii. 388, 

' Amljohaldi, iii. 396. 

Ambo, i. 382. 

Am}x)si, i. 3&S. 

Ambra, i. 395. 

Arabri, ii. 444. 

Ambnbaia, ii. 312. 

Ambn-ja, iii. 7. 

Am bull, iii. 7. 

AmbujiraBaday ii. 505. 
Ambn-smshilrai, ii. 623. 
Ambati, i. 246. 

Amcbur, i. 383. 

Amdhu^, i 363. 

Am>haldi, iii. 405-. 

Arnica nootuma. iii. 4l9SL 
* Amkhusbk, i. 383w 
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Amkudu, ii 9^1. 

Arnkudu-vittiilu, ii. 392. 
Amkulang-kalang, ii. 568. 

Amlai, .iii. 262. 

Amlaki, iii. 261. 

Amlalonika, i. 246. 

Amli, i. 632. 

Amlika, i. 532. 

Ammannia baccifera, ii. 37. 
Ammoniacum, ii. 156. 

Ammoniakuu, ii. 167. 

Amoluka, i. 363. 

AmomiB, ii. 342. 

AmomuiUy ii. 343. 

y, subnlatum, iii. 436. 
ff xauthioldeB, iii. 436. 

,, f ziugiberina, iii. 442. 

Amoora Robituka, i. 340. 
Amora-amariy i. 341. 

Amorpbophallns campanulatus, iii. 546. 
Ammi d’Inde. ii. 116. 

,, x)erput?illum, ii. 117. 
Ainniugliilan,'i. 541. 

Amptjlideee, i. 357. 

Ampelosicyos scandens, ii. 97. 

Amra, i. 382, 395. 

Amrads (gums), i. 284, 551. 
Anira-gandhaka, iii. 7. 

Amrapesi, i. 383. 

Araras, i. 383. 

Amrat, i. 395. 

Amrataka, i, 395. 

Amravarta, i. 383. 

Amrinala, iii. 562. 

Amrita-balli, i. 54. 

Ainrita-pbala, iii. 262. 

Amrita-si’ava, ii. 545. 

Amrit-vol, i. 54. 

Ararucha, i. 621, 

Amrud, i. 581. 

Amrulsak, i. 246. 

Amsania, iii, 369. 

Amsul, i. 164, 167. 

AmU-pandu, iii, 443 
Ainudapu-cihettu, iii 301. 
Amumputchai-arissi, iii. 247. 
AmygdaluB communis, i. 663. 
Amygdalin, i. 566. 

Amylodextrin, iii, 195. 

Ana, iii. 504. 

Anab-etb-thalib, ii. 550. 
Anaoardiace^, i. 372. 

Anaoardio acid, i. 388. 

Anacardier, i. 385. 

Aiiacardiuin ocoidentale, i. 385, 648. 
Anacyclus Pyrethrnm, ii. 277. 
Anagallis arvensis, ii. 345. 

Axuighalis, ii. 345. 


Anai-nenmii. iSt 34. . ,, 
Anaipub^a-maram, i. ; ■ 
Anaxnirta Ooooulus, i. 50. v ^ 

Anamirtin, i. 52. * ■ 

Ana-miillu, i. 461. ^ 

Ananas sativa, iii. 507. 

Ananta-mnl, ii. 446. / 

Anapa-kai, ii. 67. 

Anar, ii. 44. 

Anarya-tikta, ii. 511. 

Anasa-puvvu, i. 39. 

Anashovadi, ii. 244. 

Anaspbal, i. 39. 

Anastatica Hierocbuntina, i. 117. . 
Anati-pandu, iii. 443. 

Ancbancbak, i. 681. 

Ancbusa, ii. 524. 

Andersonia Rohituka, i. 341, 

Andira Araroba, i. 502. 

Andracbne, i. 159. 

,, Cadisbaw, iii. 269. 
Andrograpbis ccbioides, iii. 47. 

,, paniculata. iii. 46. 

Andropogon citratus, iii. 564. 

,, distans, iii. 5G7. 

,, laniger, iii. 562. 

„ mnricatus, iii. 671. 

,, Nardns, iii. 567. 

,, odoratus, iii. 569. 

,, Scbccnanthus, iii. 557. 

Anemone obtusiloba, i. 36. 
Anemoain, i. 38. 

Anemonol, i. 38. 

Anethene, ii. 129. 

Anethol, ii. 125. 

Anethum Sow^. ii. 129. 

Angakara, ii. 75. 

Angalepan, ii. 234. 

Anganapriya, i, 608. 

Angelim amargoao, i. 502, 
Angbuzob, ii 143. 

Angodvartan, ii. 234. 

Angul-drakh, i. 361. 

Angur, i. 357. 

Angur-i-kauli, iii. 238. 
Angusbt-gandeb, ii. 143. 
Anila-gbnaka, ii, 6. 

Anis, ii. 131. 

Anise, ii. 131. 

Anisoohilns camoeus, iii, 92, 
Anisomcles malabarioa, iii. 122,. 
Anzsun, ii. 132. ^ 

Anitnn, ii. 128. 

Anjalikarika, i. 538. 

Anjana or Anjani, ii. 35. 

Anjelly, iii. 365. 

Anjir, iii, 342. 

Anjiibar, iii. 150. 

Anjubar-i-Rumi, iii. 150« 





Jbijtiibi, ii. 143. 

An^ukak, i. 581. 

Anjurah, iii. 40. 

Anjnsa, ii. 5z4. 

Aniuidos, i. 364. 

Aukalige, ii. 164. 
Ankolam-chettu, ii. 164. 

Ankoli, ii. 164. 

Ankota, ii. 164. 

Ankiil, ii. 164. 

Anna-shuppu, i. 39. 

Annatto, i. 149. 

Anne-^alu-gida, iii. 34. 
Anogeissus latifolia, i. 55Z, ii. 12. 
Anonacese, i. 44. 

Anona squamosa, i. 44. 
Anopleura Lientisci, i. 381. 
Autala, i. 368. 

Antamul, ii. 437. 

Anthemic acid, ii. 275. 
Anthemidin, ii. 276. 

Anthemis nobilis, ii. 275. 
Anthericum tuberosum, iii. 479. 
Anthmarlu, iii. 132. 
Authocepbalus Cadamba, ii. 169. 
Autbriscus Cerefolium, ii. 132. 
Antbyllis, ii. 546. 

Antiariu, iii. 335, 354. 

Autiar resin, iii. 354. 

Autiaris innoxia, iii. 350. 

„ ovalifolia, iii. 351. 

,, saccidora, iii. 350. 

,, toxicaria, iii. 348. 

AntUa, i. 20. 

Anidmalari, iii. 132. 

Antisha, iii. 135. • 

Antomul, ii. 437. 

Antra-pachaka, ii. 437. 

Antri, ii. 437. 

Anttoo-kala-dumbo, ii. 536. 
Anvula, iii. 261. 

Anzerut, i. 476. 

Aod — aee TJd. 

Apamarga, iii. 135. 

Apang, iii. 135. 

Aparajita, i. 459. 

Apata, i. 537. 

Apebi-vata, ii. 229. 

Apbim, i. 73. 

Apiastrum, i. 37. 

Apigenin, ii. 124. 

Apiin, ii 123. 

Apiol, ii. 124. 

Apiri, i. 371. 

Apiipn graveolens, ii. 122. 
Aplotaxis aurioulata, ii. 297. 
Apocynaceee, ii. 386 
Appa kovay, ii. 97. 

Appel^ iii. 67. 


Appo, i. 73. 

Aquilaria Agallooba, iii. 217. 

,, malacoenais, iii. 217. 
Ara-bevu. i. 332. 

Arabian Costus, ii. 296. 

,, myrrh, i. 306. 

,, senna, i. 527. 

Arabic acid, i. 543. 

Aracbic acid, i. 495. 

Ai’acbia bypogaea, i. 494. 
Aragbadha, i. 511. 
Aragbadbadi, i. 511. 

Arak, ii. 381. 

Aralia, ii. 162. 

,, Gudfoylia, ii. 162. 

,, pseudo-ginseng, ii. 1G2. 
Araliaceee, ii. 162. 

Aralu, iii. 15. 

Arandi, iii. 301. 
ALi-and-kbarbuz, ii. 62. 
Arangaka, i. 332. 

Arani, iii. 66. 

Aranmaran, i. 590. 
Aranya-kadali, iii. 443. 

Arar, i. 489, iii. 371. 

Araroba or Arariba, i. 502. 
Arasa-maram, iii. 338.. 
Arasina, ii. 417. 

Arastan, iii. 461. 

Araya-angeli, iii. 348, 

Arbor ooncHiorum, iii. 341. 

,, toxicaria, iii. 350. 

Arbre a soie, ii. 428. 

,, aveuglant, iii. 314. 

,, vache, ii. 413. 

Arbres d^enoens, i. 296. 
Ardraka, iii. 421. 

Arefdu, iii. 341. 

Areca Catecbn, iii. 422. 
Argemoue mexicana, i. 109. 
Arghis, i. 66. 

Argol, i. 358. 

Argyreia speciosa, ii. 541. 
Arbar, i. 489. 

Aricine, ii. 188. 

Arisa, ii. 370. 

Arisbi, iii. 601. 

Arisbina, iii, 407. 

Arisbta, 1. 323, 368. 
Aristolocbia bracteata, iii. 163 . 
,, indica, iii. 158. 

,, longa, iii, 165. 

,, rotunda, iii. 165- 

Aristolocbiaceee, iii. 158. 
Aritamnnjayrie, iii. 291. 
Aritba, i. 368. 

Arjaka, i. 23. 

Arjama, ii. 19. 

Arjikan, i. 24. 





Arjim, ii. 11. , 

Arjnna, ii. 11, iii. 287. 

Arta, ii. 429. 

Arkakanta, i. 131. 

Arkamula, iii. 159. 

Arkapama, ii. 429. 

Arkapattira, ii, 429. 

Arkapushpika, i. 132. 

Arka-taila, ii. 431. 

Arkan, ii. 42. 

Ark-i-badian, ii. 125. 

Arkmut, i. 488. 

Arlu, iii. 15. 

Armoise, ii. 284. 

Anm, i. 291. 

AmebiaHp., ii. 524. , 

Aroideai, iii. 539. 

Arrowroot, East Indian, iii. 405. 
Arsaghna, iii. 545. 

Artala, i. 368. 

Artanitha, ii. 348, 

Artemisia indica, ii, 284. 

,, maritima, ii. 288. 

,, Sieversiana, ii. 25>6. 

,, vulgaris, ii. 284. 

Arthenite, ii. 347. 

Arthrocnemuni, iii. 141, 

,, indiciim, iii. 142, 148. 

Artiras, iii. 400, 

Artocarpus integrifolia, iijf. 356. 

,, hirsuta, iii. 366. 

,, Lakoocna, iii. 355. 

Am, iii. 357. 

Arudu, i. 249. 

Arum, iii. 544. 

Amni {Sans, for Breynia rliamnoides) , 
iii. 271. 

Amsa, iii. 50. 

Arusak-pas-i-pardah, ii. 6G0. 
Amsbkara, i. 889. 

Arusiman, i. 118. 

Aruzz, iii. 604. 

Arvada, i. 249. 

Arvore da notte, ii. 376. 
Arwah-i-kunjad, iii. 39. 

Arvi, iii- 561. 

Asa, ii. 226. 

Asaba-el-fatiyat, iii. 90, 
Asaba-el-usul, iii,^46. 

Asafoetida, ii. 141. 

Asal, i. 137. 

Asal-i-khiyar-chambar, i. 611, 

Asan, L 464, iL 16. 

Asana, iii. 268. 

Asarabaoca, ii. 239. 

Aj^tri, ii. 202. 

Aea-ar-rai, iii. 149. 

Asarun, ii. 239. 

AaclepiadeaD, ii. 426. 


Asolepiade de Ouragao, ii. 427* 
Asclepiadin, ii. 428. 

Asclepias curassavioa, ii. 427* 

,, echinata, ii. 443. 

,, geminata, ii. 461. 

Ascdepin, ii. 428. 

Asclepione, ii. 428. 

Asfar-i-bari, ii. 306. 

Asfrak, i. 23. 

Asgandb, ii. 566. 

Ashkhis, iii. 225. 

Ashogam, i. 507. 

Asliok, i. 507. 

Ashta, iii. 345. 

Ashtavarga, iii. 390. 
Asbti-sandhana, i. 362. 
Asruarighna, i. 133. 

Asok or Asoka, i. 507. 
Aspalatlius indicuR, i. 411. 
Asparagin, iii. 487. 

Asparagus adscendens, iii. 484. 

,, officinalis, iii. 486. 

,, racemosus, iii. 482. 

,, sarmentosus, iii. 483. 
Asperag, i. 23. 

Asphodelus fistulosus, iii. 479. 
Asplenium Ceterach, iii, 626, 

,, falcatum, iii. 625. 

,, parasitioum, iii. 626. 
Assalia, i. 120. 

Asthi-bhaksha, i. 590. 
Asthi'sanhara, i. 362. 
Ast-luban, i. 696. 

Astragalus heratensis, i. 479. 

,, multiceps, i. 482. 

,, Sarcocolla, i. 476. 

,, sp., i. 479. 

,, tribuloides, i. 482. 
Asud, iii. 338. 

Asupala, i. 607. 

Asuri, i. 123. 

Asvagandha, ii; 666. 

Asvakama, i. 195. 

Asvamaraka, ii. 398. 

Asvattha, iii. 338. 

Aswat, iii. 338. 

Ata, i. 44. 

Atalanta monophylla, i. 266. 
Ata-lotakam, iii. 50. 

Atarusba, iii. 60. 

Atasi, i, 239. 

Atavakha-ni-kali, i. 16. 

Atchi, ii. 226. 

Athanikun, ii. 157. 

Athariyun, i. 418. 

Atblak, iii. 76. • 

Atia, i. 585. 

Ati-bala, i. 206. 

Ati-guha, i. 427. 





- 

lLli-xnadu¥am, i. 491. 
Ati-parich*ohaQi, i. 843. 
Ati-piochila, iii. 467. 
Ati-vadayam, i. 16. 

Ati^vasa, i. 16. 

Ati-Tiaha. i. 16. 
Atika-mamidi, iii. 130. 

Atia, 1. 16. 

Atisme, i. 17, 19. 

Atmagupta, i. 448. 

AimoTii&f i. 232. 

Atraktos, ii. 308. 

Atrilal, ii. 132. 

Atariplex liorteiisis, iii, 148. 

„ Monota, iii. 148. 
Atropa Belladonna, ii. 672. 
Atropamine, ii. 578. 
Atropine, ii. 577. 

Atta, i. 44. 

Atti, iii. 338. 

Atti-tippile, iii. 543. 
Attie-vayr, iii. 340. 

,, tannie, iii. 340. 
Attirilla-pala, ii, 105. 
Atatinta*pala, iii. 163. 
Aim6e, ii. 259. 
Anrantiamarin, i. 276. 
Aracari, i. 333. 

Aragude, ii. 70. 

Avala, i, 519, iii. 261, 
Avalgnja, ii. 241. 

Aralkati, iii. 261. 

Avanakku, iii. 301. 
Avara-gidu, i. 519. 

Averai, i. 619. 
Averai-panjhangam, i. 519. 
Averai- yennai, i. 519. 
Avarohaa^yiu, iii. 339, 
Avirtani, i. 232, 

Av41ii, i. 123. 

Averrhoa Bilimbi, 1. 248. 

„ CaramboU, i. 248. 
Avioennia offiloinaliB, iii. 82. 
Avi-priya, ii. 138. 

Avirai — see Averai. 

Avisi, i. 472. 

Avi-tholi, iii. 211. 

Avri, i. 489. 

Aya, iii. 318. 

Ayani, iii. 355. 

Ayapana or Ayapani, ii. 246. 
Ayapanin, ii. 247. 
A^addaraUit, i. 331. 
AziEiddarakht-i-Hind^ i. 324. 
AjEadlraQhta — see Melia. 
Axandd, ii. 460. 

Amrbu, ii. 348. 

Asbab, i. 162. 

' r 14- nar oommUU, 1, 330. 


As^darac delude, i. 
Azerona, ii. 286. 
Azhinji-maram, ii, 164. 
Azima tetraoantha, ii. 38i. 
Azmalns, ii. 627. 
Azraa-el-kalb, iii. 622. 
Azulene, ii. 276. 


Babachi, i. 412. 

Babassa, ii. 107. 

Babbe, i. 175. 

Babhul, i. 556. 

Babirang, ii. 349. 

Baboi-tulai, iii. .83. 

Babool, i. 656. 

Babreng, ii. 350. 

Bab^l, i. 566. 

Babuna or Babunab, ii. 274. 

,, phnl, ii. 274. 

Back, Bacha, iii. 539. 

Bachchali, iii. 143. 

Bachnab, i. 1. 

Bachnag, i. 1. 

Badam, i. 663, ii. 16. 

Badami, i. 563. 

Badami-gond, i. 666. 

Badam- i-farangi, i. 385. 
Badam-vittnlu, i. 563. 

Badari, i. 351. 

Badaward, ii. 306. 

Badchipa-chettu, i. 451, 

Badhal {ITind, for Artooarpus Lakoo- 
cha), iii. 355. 

Badian, i. 39. 

Badian-i-khatai, i, 39. 

Badian-i-kohi, ii. 138. 

Badianier, i. 39. 

Badidapu-chettu, i. 451. 

Badinj, iii. 515. 

Badinjau-i-bari, ii. 658. 

Badra-kema, ii. 153. 

Badran, ii. 136. 

Badrang, i. 256^ 

Badranjboya, iii. 117. 

Badshar, iii. 491. 

Bael, i. 277. 

Baga-ankura, ii. 164. 

Baga-bherenda, iii. 274. 

Baga-dhup, i. 292. 

Baga-moshada, 1. 64. 

Bagh-bherenda, iii. 274* 

Baghrenda, iii. 274. 

Baghrendeb, iii. 275. 

Bagnli, ii. 15. 

Bahel-sohuUi, iii 37. 

Bahera, ii. 6. 

Babman abiad, ii. 303. 



3iialunan*i*8a{ed, 304. 

I Bahmaxi-i-aurkh, ii. 304.'^ 

^ Bahmanine, ii 306. 

Bahobab, i. 219. 

Babubara, ii> 518. 

Bahupada, iii. 339. 

Bahu-pattra, iii. 266, 468. 
Babuphuli, iii. 123. 

Bahuvara, ii. 518. 

Bairi, ii. 50. 

Baja, ii. 92. 

Baj^uriya, ii. 92. 

Bak, i. 472. 

Bakam or Bokam, i. 600. 
Bakana-nimb, i, 330. 

Bakas, iii. 50. 

Bakayan, i. 330. 

Bakhar-birja, iii. 378. 
Baklmr-i-Miryam, ii. 347. 
Bakila, i. 485. 

Bakila-i-misri, i. 483. 
Bakila-i-nahti, i. 72. 

Bakla, ii. 12. 

Baklat-el-bumaka, i. 159. 
Baklat-el-malik, i. 115. 
Baklat-el-inuharika, i. 159. 
Baklat-el-utrujiya, iii. 117. 
Bakra, i. 69, 346, ii, 197. 

Bakul, ii. 362. 

Bakumbha, ii. 19. 

Bakura, ii. 212. 

Bal, ii. 157. 

Bal-belphal, i, 279. 

Bal-chhar, ii. 233. 

Bal-goli, i. 15. 

Bal-kadu, iii. 10. 

Bala, i. 206, 224, ii. 238^ iii. 571. 
Balababula, i. 24. 
Balabandi-tiga, U. 636. 
Balabhadra, i. 23. 

Baladar, i. 390. 

Baladeva, i. 23. 

Baladveru, iii. 571. 

Balamcaiida, iii. 461. 
Bala-menasii, iii. 180. 

Balanite Agihalad, i. 284. 
Balanites Roxbiirghii, ii. 284. 
Balanjui, iii. 219. 

Balanopnora, iii. 643. 
Balarakkasi-gida, i. 224. 
Balasan, i 316. 

Balata-l^la, i. 304. 

Balata-nimb, i. 323. 

Balaustium, ii. 45. 

Balaya, i. 138. 

Balbij, i. 207. 

Bali, i. 228, iii. 443. 
Balia-muooa^piri, ii, 66, 


Balika, i. 2^9. ,■ ■ 

'Balilaj, ii 6. 

Balimlra-polam, i. 304, . . 

Baliospermum axillare, ii.. 504, 

311. 

Bal-kurai, ii. 157% , 

Balli-muttaga, i. 458. 

BaUota nigra, iii. 118. 

Balong, i. 282. 

Balara, ii 5. 

Balsamier le la Meoqne, i. 315, 
Balsamodendron Berryi, i. 314. 

. ,, Mukiul, i. 310. 

„ Myrrha, i. 305. 

,, Opobalsamiun, i. 3l5. 

, , Playfairii, i. 3 1 2, 314% 

,, pubescens, i. 313. 

,, Roxburghii, i. 311. 

,, socotranum, i. 306. 

Balaam of Mecca, i. 315, 317. 
Bfilsamum, i. 316. 

Balii, ii. 105. 

Balnka, ii. 105. 

Balu-ka-aag, ii. 105. 

Baluaitun, ii. 45. 

Bal-vacb (S/pi, for Persian var. Aconw 
Calamua), iii. 539. 

Bal-vekhand, iii 539. 

Bama, iii. 8. 

Bamanhati, iii. 68. 

Bamba, iii. 8 
Bamboo, iii. 586. 

Bambusa aniiidinacea, iii. 586. 
Bamiya, i. 211. 

Ban-haldi, iii. 396. 

Baa-joi, iii. 76. 

Ban-kahu, ii 319. 

Ban-laung, ii. 49. 

Ban-raondru, i. 371. 

Ban-okra, ii. 262. 

Ban-patrak, i. 685. 

Ban-ritha, i. 560. 

Ban-tambaku, iii. 1. 

Ban-tepariya, ii. 56 L 
Bana, iii. 320. 

Banad, iii. 426. 

Banafsbab, i. 140. • 

Banana, iii. 445. 

BanawanUisalab, iii. 387- 
Bandakpusbp, iii, 230. 

Bandari, i. 371. 

Bandaru, ii. 193. 

Banda soap, iii. 193. 

Bandhnka, i. 236. 

Bandbuli, i 336. . 

Bandi^murududu, ii, 15, 

Baudri, i. 371. 

Bandrike, i, 371. 
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Ba&di]k**i-Hindi, i. 368. 

Bandury, i. 371. 

Baneberry, i. 864 
Bang, ii. 627. 

Bangachappa, ii. 252. 

Bangadi-v£^, ii. 537. 

Bangadi-p™U, iii. 176. 

Ban{i>i — see Bhangi. 

Bangka, ii. 171. 

Bangnst, iii 126. 

Banig-bandliu, i. 406. 

Banj, ii. 627. 

Bans-kapur, iii. 586. 

Bans-locban, iii. 686. 

Bansa, iii. 50. 

Banyan tree, iii. 338. 

Bapaia-pandn, ii. 62. 

Bapbali, i. 237, ii. 126. 

Bar, iii. 338. 

Bar-ki-sebnnd, iii. 252. 

Bar-ki-thohar, iii. 252. 

Bara-butsali, i. 365. 

Bara-gacb, iii. 287. 

Bara-gokhru, iii. 34. 

Bara-keru, iii. 247. 

Barabmi, iii. 374. 

Barambbi, iii. 374. 

Baran, ii. 315. 

Barak- kanta, i. 64. 

Barambbi, iii. 8, 

Barasu, iii. 247. 

Baratondi, ii. 226. 

Barbaloin, iii. 475. 

Barbara, ii. 272, iii. 85. 

Barbati, i, 489. 

Barberry, i. 64. 

Barbotine, i. 288. 

Bargat, iii. 380, 

Bargund, ii. 518. 

Barbal {Hind. Syn. for A. Lakoooba), 
iii. 355. 

Barbang, iii. 128. 

Barbanta, ii. 555, iii. 313. 

Barbie, iii. 576. 

Bariara, i. 206. 

Bari, iii. 489. 

Bari-kasondi {Hind.Syn. forKasondi), 
i. 520. 

Bari-kbatai, ii. 555. . 

Bari-main, i. 160. 

Bari-misbri, iii. 462. 

Bari-pan-ki-jar (Bombay Syn. for 
Alpinia Galanga), iii. 443. 
Bari-pipli, iii. 543. 

Bari-sannf, ii. 124. 

Bari-^opba, ii. 124. 

Barik-bbanri, ii 532. 
Barik-dagada-pbul, iii, 627. 


Barik-motb, m* 552. 

Baiir, ii 38f7 
Baristariun, iii. 58. 

Bark, ii. 175. 

Barleria crietata, iii. 45. 

,, noctiflora, iii. 45. 

„ Prionitis, iii. 43. 

Barmi (Bombay Syn. for Taxua 
Baccata), iii. 373. 

Baro-kala-goru, iii. 24. 

Barpbali, i. 247. 

Barringtonia acutangula, ii. 17. 

„ racemosa, ii. 18. 
Barsawasban, iii. 364. 

Barsungii, i 262. 

Bartang, iii. 128. 

Bartboa, ii. 193. 

Bartondi, ii. 226. 

Barun, i 133. 
barzbad, ii. 162. 

Baeak, i. 588. 

Basal-el-far, iii. 476 
Basal-el-unsal, iii. 476. 

Basbasab, iii 193. 

Basella alba, iii. 148. 

Ba.sfaij, iii. 621. 

Basbiug or Basing, iii. 623. 

Basil, iii. 83. 

,, camphor, iii. 85. 

Basilic, iii. 83. 

Basilikon, ii. 116. 

Basing, iii. 023. 

Basl-el-ausal, iii. 476. 

Basl-el-far, iii. 476. 

Basna, i. 472. 

Basri, iii. 338. 

Bassari, iii. 338. 

Bassia Wtyracea, ii. 355, 

,, latlfolia, ii. 354. 

,, longifolia, ii. 365. 

Bassorin, i. 482. 

Bastard Ipecacuanha, ii. 427. 

,, Sandal, i. 242, 

,, Teak, i. 454. 

Bastra, iii. 60. 

Batareb, 1. 305. 

Batatas paniculata, ii. 534. 
Batavi-nebu, i 270. 4 

Batbat, iii. 149. 

Batbaracbi, iii. 132. 

Bathooa {Hind, Syn. for seeds of 
Chenopodium album), iii. 148. 
Bathpia, i. 685. 

Batrachion, i. 37. 

Baubinia purpurea, i. 549. 

,, racemosa, i. 537. 

,, tomentosa, i. 537. 

,, yariegata, i. 636, 549. 





BaTaoH, i. 412. 

Baval, i. 666. 

Bayanohi, i. 412. 

Bay, iii. 214. 

„ berries, iii. 214. 

„ oil, iii. 216. 

,, mm, iii. 216. 

Bayee, i. 313. 

Bayrbimja, ii. 98. 

Bazaward— fiee Badaward. 
Bazr-el-ahris, ii. 308. 

Bazr-el-anjareb, iii. 40. 
Bazr-el-banj-abiad, ii. 628. 
Bazr-el-fiijl, i. 129. 

Bazr-el-hawah, i. 118. 

Bazr-el-katuna, iii. 126. 

Bazr-el-khaa, ii. 314. 
Bazr-el-khumkhum, i. 118. 

Bdellium, i. 310. 

,, African, i. 310. 

,, Indian, i. 310. 

,, opaque, i. 310, 312. 

Bebeerine, i. 54. 

Bebina, ii. 202. 

Bee de grue, i. 249. 

Bedanjir — see Bidanjir. 

Bed-i-bari or Bed-i-aadah {Persian 
Syn. for Salix Caprea), iii. 364. 
Bedmushk, iii. 364. 

Bedoli-sutta, ii. 229, 

Beef-wood, iii. 358. 

Behada, ii. 5. 

Behar opium, i. 78. 

Behen, ii. 303. 

Behramaj, iii. 365. 

Bejuco de purgacion, iii. 131. 

Bel, i. 277. 

Bel-ericu, ii. 432. 

Belati-mung, i. 494. 

Beleric myrobalana, ii. 6. 

Belgaum walnut, iii. 273. 

Beli, i. 267. 

Belhidone, ii. 572. 

Belladonna, ii. 573. 

Belladonnino, ii. 678. 

Belle de nuit, iii. 132. 

Belluli, iii. 488. 

Bena, iii. 571. 

Bena-patsja, ii. 526. 

Beuda-kaya, i 210. 

Bendekai, i. 210. 

Benderwel, i. 365. 

Bendj, ii, 627. 

Bendri, i. 365. 

Bengba, i. 561. 

Beninoasa oerifera, ii. 68. 

Benjoin, ii. 369. 

Benzoic acid, ii. 372. 

,, aldehyde, i. 667, 


Benzoin, ii. 369. 

,, Siam, ii. 371. 

,, Sumatra, ii. 372. 
Benzoylaoonine, i. 5. 

Berbamine, i. 68. 

Beberideee, i. 64. 

Berberine, i. 67. 

Berberis aristata, i. 64. 

,, asiatica, i. 65. 

,, Lycium, i. 65. 

Berch, iii. 324. 

Ber-chuni, i. 351. 

Bemaouy, iii. 324. 

Bertbelotia lanceolata, ii. 266. 

Beta vulgaris, iii. 148. 
Betbtha-gokhru, i. 243. 

Betle leaf, iii. 183. 

,, nut, iii 522. 

,, pepper, iii 183. 

,, phenol, iii. 191. 
Bettada-bevina, i. 330. 
Bettada-haralu, iii. 274. 

Betula alnoides, iii. 359. 

„ Bhojpattra, iii. 359. 

„ utilis, iii. 359. 

Bevilacquo, ii. 107, 

Bevina-mara, i. 323. 
Bhadra-kashtha, iii. 380. 
Bhadra-muste, iii. 552. 

Bhagiiii, ii. 581. 

Bliallataka, i. 389. 

Bhallavi-anga, ii. 49. 

Bhambliurda or Bhambkrur, ii. 256. 
Bhanda, i. 2)8. 

Bhandir, iii. 79. 

Bhaudira, iii. 80. 

Bhang, iii. 319, 330. 

Bhanga, iii. 319. 

Bhanga-eha-bi, iii. 319, 
Blianga-nn-bi, iii. 319. 

Bhangi-aku, iii 319. 

Bhangi-bija, iii. 319. 
Bhungi-goudu, iii. 319. 

Bhangi-ilai, iii. 319, 

Bhangjala, ii. 98. 

Bhangi’a, ii. 266. 

Bhant, iii. 79. 

Bhantaki, ii. 555. 

Bhanuphala, iii. 443« 

Bbarang, iii. 68, 

Bharanga-mula, iii. 68. 

Bharangi, i. 237, iii, 68, 540, 
Bbarbhand, i. 110, 

Bhargi, iii. 68. 

Bbar-jambul, ii. 37, 

Bbarla, ii, 5. 

Bbaroeba, iii. 136. 

Bbasam-;^nd, iii, 647. 

Bbat, iii. 79, 601. 



W^tlaA^r^, ii. 557. 

ii. 19S. 

!Blkftva, i 521. 

B2iaTaa*bakra, i. 69. 
Bhavandhi-TittoliL, i. 412. 
Bh^ 1. 669. 

Bhfinda or Bhendi, i. 210, 2X6. 
Bbmigra, iL 266. 

Bberenda, iii. 301. 

Bberijra, i. S38. 

Bliilamo, i. 389. 

Bhilaura, iii. 294. 

Bhilawa, i. 389. 
Bhimseni-kapur, i. 19S« 
Bhin-oliainpa, iii 410. 
Bhinda, i 211. 

Bhindu, i. 210. 

Bbiraod, 1. 164. 

Bhirandel, i. 164. 

Bboj;raj[, i. 365. 

Bhokar, ii. 518. 

Bbopala, ii. 67. 

Bboursal, H. 193. 
Bhringaiaja, ii. 266. 
Bhui-amala, iii. 26G. 
BKui>amali, iii. 266. 
Bbiui'avala, iii. 266. 
Bhui-champa, iii. 416. 
Bhui-chaaa, i. 494. 
Bhui-dodi, ii. 440. 
Bhui-erandi; iii. 31G. 
Bhui-gholi, i 158. 

Bbui-guli, i. 412. 
Bhui'kakali, iii. 388. 
Bhui-kallan, iii. 138. 
Bhui-kohala^ ii. 534. 
Bhui-kumra^ ii. 534. 
Bbui-okra, iii. 57. 
Bbui-ringaui, ii. 557. 
Bliiii-sarpatiy i. 246. 
Bhni-Bingli, i. 494 
Bhui-tarw’ar, i. 631. 
Bhujpatar, iii. 359. 
Bhumi-anvala, iii 266. 
Bhuioi-champaka, iii. 416. 
Bhiimi- kumara, ii. 534. 
Bbumi-kuijhinaiida, ii. 534. 
Bbumi-riBgaiii, ii. 557 . 
Bhumy-amali, iii. 266. 
Bhu-'^Oiatri, iii. 266. 
Bhu-nimba, ii. 511. 
Bbu-ringani, ii. 557. 
Bhoiri-l^li, i. 361. 
BbiiTjapattra, iii. 369, 
Bburundi, ii. 625. 
Bbxinm-kobolun, ii. 68 
Bbustriaa, iii. 557. 
Bbut-bhiravi, iii. 66 
Bkut*kee, ii< 202, 233. 


Bhnta, iii. 579. 

Bhuta-ked, ii. 238. 
Bhnta-pala, i. 345. 
Bhutan-kusam, iii. 287. 

Bibba, i. 389. 

Bibla, i. 464. 

Bibsar, i. 265. 

Bidiad, iii. 313. 

Bidanjir, iii. 302. 

Bidar, ii. 99. 

Bidara-laut, ii. 458. 

Bidari, iii. 247. 

Bidari-kand, ii. 534. 
Bidari-nana-biyyaun, iii. 250, 
Bidenguebliie, iii. 365, 367. 
Bidi-Balkhi. iii. 365. 

Bidmiahk, iii. 365. 
Bignoniacese, iii. 15. 

Bihar opium, i. 78. 

Bilii-danah, i. 679. 

Bija, i. 464. 

Bijapura, i. 269. 

Bijasar, i. 464. 

Bijband, iii. 148, 158. 

Bikh, i. 1. 

Bikh-i-banafbhab, iii. 451. 
Bikb-i-wala, iii. 672. 

Bikhma, i. 18. 

,, alkaloid of, i. 19. 
Bila, i. 133. 

Bilai-kaiid, ii. 534. 

Bilapatri, i, 277. 

Bila si, i. 133. 

Biluti-badam, i. 563. 
Bilati-jira, ii. 119. 

Bilauri, iii. 15 0. 

Bikganjali, iii. 130. 
Bili-ba«ale, iii. 148. 
Biliuu-jdial, 277. 

BilimbiriaH, i. 248. 
BHi-shibe-baniiu, ii. 30. 

Billu, i. 338. 

Bilva-paodu, i. 277. 
Bilva-pazham, i. 277. 

Bimbal, iii. 652. 

Bindal, ii. 81* 

Bindweed, ii. 542. 
Binghar-bij, iii. 479. 

Biuniige, ii. 451. 

Biutafaluu, i. 583. 

Biophj^um sonsitivum, i. 247- 
Bira, lii. 423. 

Birama-dandu, i. 110. 
Biranga, ii. 340. 
Birang-i-kabuli, ii. 349. 
Biranjasif, ii. 271. 
Biranj-i-kabuli, ii. 349. 
Biranjmishk, iii. 90. 

Birch bark, iii. 359. 



Bil'diinid, iii. 228. 

Bird*«-eje CbiUie, ii. 562. 

Bireja, ii. 153. 

Bi^hatta, ii. 655. 

Biiinj, iii. 604. 

Biriz, ii. 152. 

Birja, iii. 378. 

Birmi or Brahmi, iii. 374. 

Birmova, i. 423. 

Blah, i. 1. 

Bishakpriya, i. 65, ii. 1. 
Bishalanguli, iii. 4S0. 

Bishi, i. 72. 

Bishl^apTa, ii. 102. 

Bishkiirki, iii. 152. 

Biahma, i. 18. 

alkaloid of, i. 19. 
Bi^-mush-bisha, i. 20. 

Bishop’s weed, ii. 116. 

Bislambbi, ii. 66. 

Biswul, i. 669. 

Bitter almonds, i. 664. 

,, apple, ii. 69. 

Bithori, ii. 50. 

Bixa Orellana, i. 149. 

Bixin, i. 150. 

Bixinem, i. 142. 

Biyyam, iii. 601. 

Black abir, iii. 417. 

,, adulsa, iii. 40. 

,, cobosh, i. 36. 

,, cnmin, i. 28. 

,, daimnar, i. 819« 

,, mustard, i. 122. 

,, pepper, iii. 166. 

,, towdri, i. 119. 

,, zedoary, iii. 417. 

Blairia nodiflora, iii. 68. 

Blcphaiis edulis, iii. 40. 

Blinding tree, iii. 314. 

Blumea balaamifora, i. 201, ii. 251. 
,, densifiora, ii. 252. 

,, eriantha, ii. 264. 

Boa Frangi, i. 385. 
Boa-tam-parjang, i. 230. 

Bobcrlu, i. 489. 

Bocagea DalzoUii, i. 46. 

Bocks hoorn, iii. 24, 

Boda-daraga, iii. 269. 

Boda-tarapu, ii. 267. 

Bodha, i. 366. 

Bodi-ajamo, ii. 122. 

Boerhaavia ropens, iii. 130. 

Boheio acid, i. 183. 

Bohora, ii. 5. 

Boi, ii. 167. 

Bois de oolophane, i. 320. 

„ couleuvre, ii. 604. 

,, ronoe, i. 261. 


Boll do ftmeaa, t*464. 

Bokenakn, iii. 67. v 
Bokhara fdum, 1. 668. 

Bokhat, iu. 479. 

Bokhera, iii. 346. 

Bokom, i. 500. 

Bol, i. 304. 

Bola, i. 304. 

Boletus crocatut, 629. 

„ fomentarins, iii. 630. 
Bolkad, iii. 444. 

Bolsari, ii. 362. 

Bombax de Malabar, i. 216. 

,, malabaricuxn, i. 216. 

Bombay mace, 198. 

„ mastich, i. 378. 

,, senna, i. 626. 

*„ Bumbul, ii. 233. 

Bomma-jemudu, iii. 264. 

Bonda, iii. 679. 

Bon-mathi, i. 206. 
Bon-nil-gachh, i, 415. 
Bon-patol, ii. 73. 

Bondage, iii. 24. 

Bonduc-nut, i. 496. 

Bondula, ii. 561. 

Boneset, ii. 247. 

Bone-setter’s lep, i. 479. 

Bonga, i. 21, iii. 686. 
Bontii-kalli, iii. 262. 

Boo — see Bu. 

Borage, ii. 250. 

,, country, iii. 90. 
Boragincse, ii. 518. 

Borassus llabelliformis, iii. 619. 
Bori-agmud, ii. 123. 

Bori-lakh, i. 361, 

Bomoene, ii. 200. 

Borneo camphor, i. 197. 

Bomool, i. 200. 

,, artificial, i. 200. 
Boswellia Ameero, i. 298. 

,, Bhau-Dajiana, i. 298. 

,, Frereana, i. 298. 

,, glabra, i. 302. 

,, Bcrrata, i. 302, 

Bottle gourd, ii. 67. 

Botuku, ii. 618. 

Boucerosia Aucheriana, ii. 468. 
Bouillon blanc, iii. 1 . 

Bowstring hemp, iii. 493. 
Bozidan, ii. 281. 

Brabmadandi, ii. 244, 308. 
Brabmamanduki, ii. 107. 
Brahmayasbtika, iii. 68. 
Brahmi, ii. 107, iii. 8, 374. 
Brambadandi-obettu, i. 110. 
Brama, i. 133. 

Brassioa oampestris, i. 122. 
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Brassica junoea, i. 123. 

nigra^ i. 122. 

Brazil cherry, ii. 662. 

,, powder, i. 501. 

Brazilin, i. 501. 

Brede puante, i. 131. 

Bredo mamma, i. 131. 

Breynia rhamnoides, iii. 271. 
Bridelia retusa, iii. 268. 
Brihmi-sak, iii. 8. 

Brindao, i. 164. 

Brishta tandula, iii. 604 . 
Brooklimo, iii. 14. 

Bromeliaceae, iii. 507. 

Brucia quassioides, i. 287. 
Brucine, ii. 468, 507. 

Bruguiera caryophylloides, i. 699. 
Bryonia epigasa, ii. 90. 

,, laciniosa, ii. 92. 

Bryonin, ii. 91, 93. 

Bryophyllum calycinum, i. 690. 
Bryoretin, ii. 91. 

Buohanania latifolia, i. 394. 
Buckshorn plantain, ii. 134. 
Budbar, iii. 388. 

Budhidru, iii. 339. 

Bugbane, i. 36. 

Bugloss, ii. 520. 

Bu-i-maderan, ii. 202. 

Buis de Chine, i. 266. 
Buja-gumbala, ii. 534. 
Bujr-bunga, ii. 98. 

Buka -bish -mush, i. 20. 

Bukchi, i. 412. 

Bukka, iii. 417. 

Bukkan, iii. 57. 

Bukkapa-chekka, i. 500. 

Buliun, iii. 126. 

Bully tree, ii. 365. 

Bunn, ii. 215. 

Bur, iii. 538. 

Buratu, iii. 538. 

Burbi, iii. 400. 

Burda-gumudu, ii. 68. 
Burseraceee, i. 296. 

Burweed, ii, 262. 

Busir, iii. 1. 

Bustani, iii. 489. 

Butale, i. 237. 

Butea frondosa, i. 454. 
minor, i. 458. 

%, superba, i. 468. 

Butda touffu, i. 464. 

Butm, i. 378. 

Ba>tora, i. 523. 

Butshur, iii. 369. 

Bnzanjir, iii.* 302. 

Bozghanj, i. 380. 

Buzidan, ii. 137. 


Byakura, ii. 556, 
Byalada, i. 281. 
Bysabol, i. 310. 


Cabuli-mastaki, i. 377. 

Cacalia Kleinia, ii. 320. 

Caccinia Celsii, ii. 520. 

„ glauca, ii. 520. 

Cachiman, i. 44. 

CactesB, ii. 99. 

Cactus indicus, ii. 100. 

Cadaba farinosa, i. 137. 

,, indica, i. 137. 

,, trifoliata, i. 137. 

Cadi-avanacu, iii. 316. 

Ceerulein, ii. 276. 

Ceerulic acid, ii. 222. 

Caesalpinia Bonducella, i. 496. 

„ digyna, i. 499. 

,, pulcherrima, i. 605. 

,, Sappan, i. 500. 

Cafeier, ii. 216. 

Cafetier des negres, i. 520. 

Caifeanic acid, ii. 222. 

Caffeelic acid, ii. 222. 

Caifeic acid, ii. 222. 

Oaifeine, ii. 222, 224. 

Cait’eol, ii. 224. 

Caffeotannic acid, ii. 222. 

Cajanus indicus, i. 489. 

Cajonneam, ii. 266. 

Calabash, iii. 24. 

Calambac, iii. 220. 

Calamintha Clinopodium, iii. 90. 

,, vulgaris, iii. 114. 
Calamus aromaticus, iii. 639. 

,, Draco, iii. 532. 

Calebassier, i.218, iii. 24. 

Calendula officinalis, ii. 322. 
Califomine, ii. 375. 

Callicarpa lanata, iii. 60. 

Calophylle faux Tacamahac, i. 173. 
Calophyllum inophyllum, i. 173. 

,, tomentosum, i. 176, 559. 

,, Wightianum, i. 17fi. 

Calotropis gigantea, ii. 428. 

,, procera, ii. 428. 

Caltha palustris, i. 37. 

Calombo, i. 47. 

Calomba root, i. 47. 

,, wood, i. 63. 

Calumbic acid, i. 49. 

Calumbin, i. 49. 

Calycopteris fioribunda, ii. 15. 
Camellia theifera, i. 176. 

Camel thorn, i. 417. 



INDEX. 


15 


Camomille, ii. 274. 

Campaniilaceee, ii. 322. 

Camphol, i. 200. 

Camplior, iii. 199. 

,, Bornoo, i. 198* 

CMna, iii. 200. 

,, Japan, iii. 201. 

,, oil, i. 20!), iii. 200. 

Camphoric acid, iii. 202. 

Camphre, iii. 199. 

Camphyl alcohol, i. 200. 

Canada fleabane, ii. 249. 

Canafistola de purgar, i. 512. 

Canarium bengalense, i. 321. 

,, commune, i. 320. 

,, strictum, i. 319. 

Canoamum, i. 322. 

Candleberi^ tree, iii. 278. 

Canna indica, iii. 449. 

Cannabene, iii. 331. 

Cannabin, iii. 326. 

Cannabis sativa, iii. 318. 

Cannelle de Chine, iii. 203. 

Canschi, iii. 296. 

Canscora decussata, ii. 516. 

,, perfoliata, ii. 517. 

Cansjan-cora, ii. 516. 

Canthium didymum, ii. 211. 

,, parviflorum, ii. 210. 

Cape gooseberry, ii. 662. * 

Caper, i. 135. 

Capillaire, iii. 625. 

Oapock fibre, i. 216. 

Capparidese, i. 131. 

Capparis acuminata, i. 136. 

,, aphylla, i. 135, 136. 

,, grandiflora, i. 136. 

,, horrida, i. 136. 

’ sepiaria, i. 135. 

,, spinosa, i. 135. 

,, zcylanica, i. 136. 

Capric acid, i. 136, 

Caprier, i. 135. 

Caprifoliacece, ii. 166. 

Capsaicin, ii. 564. 

Capsella Bursa-pastcaiB, iii. 490. 

Capsicin, ii. 565. 

Capsicum cerasiformis, ii. 663. 

„ fmtesoens, ii. 562. 

,, grossum, ii. 663. 

,, minimum, ii. 563. 

Cara Caniram, iii. 47. • 

Caragana crassicaulis, iii. 400. 

Caralluma attenuata, ii. 457. 

,, edulis, ii. 457. 

„ fimbriata, ii. 467. 

Carambola, i. 248. 

Carambu, ii. 49. 

Caramel, iii. 599, 


Carapa moluccenuis, i. 343. 
Caraway, ii. 119. 

Cardamine pratensis, i. 130. 
Cardamoms, iii. 428. 
Cardamomum majus, iii. 436. 

,, siberiense, i. 39. 
Cardiospermum Halicacabum, i. 
Cardol, i. 388. 

Carduiis nutans, ii. 322. 

Careya arborea, ii. 19. 
Carica-fat acid, ii. 57. 

Carica Papaya, ii. 52. 

Caricin, ii. 67. 

Carissa Carandas, ii. 419. 

Carom pallagum, iii. 628. 
Carotin, ii. 136. 

Caroxylon, iii. 141. 
Carpobalsamum, i. 316. 
Carrageen moss, iii. 637. 

Carrot, ii. 134. 

Carthamin, ii. 310. 

Carthamiis oxycantha, ii. 308. 

,, tinctoriiis, ii. 308. 
Carum Garni, ii. 119- 
,, copticum, ii 116. 

,, nigrum, ii. 120. 

„ Roxburghianum, ii, 121. 
,, stictocarpum, ii. 121. 
Carvene, ii. 191. 

Carvi, ii. 119. 

Carvol, ii. 121. 

Caryophylleae, i. 155. 
Caryophyllin, ii. 23. 
Caryopbyllus aromaticus, ii. 20. 
Casearia esculenta, ii. 50. 

,, tomentosa, ii. 
Cashow-nut, i. 385. 

Casse Caneficier, i. 511. 

,, en batons, i. 515. 

Cassia, iii. 203. 

„ Absus, i. 523. 

,, alata, i. 518. 

,, angustifolia, i. 526, 

,, auriculata, i 518. 

,, braziliana, i. 612. 

,, Fistula, i. 511. 

moschata, i. 512. 

„ obovata, i. 530. 

,, obtusa, i. 631. 

,, occidentalis, i. 620. 

,, Sophera, i. 520. 

,, Tora, i. 515. 

,, buds, iii. 210. 

,, pods, i. 515. 
Cassumunar, iii. 426, 

Cassytha filiformis, iii. 216. 
Castauea rosea indica, i. 170. 
Castine, iii. 76. 

Castor oil, iii. 301. 


366. 






Castor plants iii* SOl. 

,, seeds, iii. 301. 

Casaariiia equisetifolia, iii. 357. 
Catapps, ii 16. 

Oateonin, i. 65S. 

Oateohu, i. 567, ii. 172. 

Gatechu«tazuSdo acid, i. 668, iii. 863. 
Cathartio acid, i. 528. 

Catliartin, i. 528. 

Oatharto-maniiit, i. 528. 

Oanoalis, i. 137- 
Oayenne pepper, ii. 663 
Cay-boi-boi, ii. 525. 

Oay.kliiic-kliac, iii. 600. 
Oaythuoug-soiL, i. 689. 

Ceoe, i. 487. 

Cedratier, i. 268. 

Cedrela Toona, i 339, 547. 

Cecils liibani vai\ Deociara, iii. 380. 
Gelastrineae, i. 343. 

Oelastrus panicolata, i. 343. 

0416ri, ii. 122. 

Celery, ii 122. 

Gelery-leaved CJro^oot, i. 38. 

Gelosia arg’entea, iii. 139. 

Celsia coromaBideliana, iii. 4. 

Cel tis reticulata, ii. 6, iii. 316. 
Centaurea Behen, ii. 303. 

Centipeda orbicularis, ii. 277. 
Cephalandra iudica, ii. 86. 

Cerbera Odollam, ii, 410, 

Cerberin, ii. 411. 

Oerfeuil, ii. 132. 

Oeropegia bulbosa, ii* 456. 

„ ji^a, u. 456. 

,, puRlla, 11 . 436. 

,, tuberosa, ii. 456. 

Ceylon cinnamon, iii. 206. 

,, jasmine, ii. 413. 

,, moss, iii. 638. 

,, oak, i. 370. 

Cha, i. 177. 

Chab, iii. 176. 

Chadilo, iii. 627. 

Chaff-flower, iii. 135. 

Ohai, i. 177, iii. 176. 

Chaina or B^tmphal (St/n. for D. sativa 
and D. globosa), iii. 551. 

Chakaund, i. 515. 

Chakideh, iii. 505. 

Chakota, i. 370. 

Chakra-bbenda, i. 207. 

Ohakramarda, i. 516. 

Chaksn, i. 523. 

Chakulia, i. 426. 

Chakut, i. 523. 

•* Chalava-miriyaln, iii. 180. 
Chale-miohliri, iii. 384. 

Chalmari, iii. 391 . 


Chamselea, iii. 2244 
Gham-musli, i. 36$. 
Chambeli, ii. 378. 
Gham-chau, i. 589. 
Chamaha, ii. 241. 
Chamomile, ii. 274. 
Champa, i. 42. 

Champac, i. 42. 

Champai, i. 474. 
Champaka, i 42. 

Ghana, i. 486. 

Chan- am ba, i. 486. 
Chanaka, i 487. 
Chanakamla, i 487. 
Ghanang kai, iii. 363. 
Chaua'uo-khato, i. 486. 
Chanchari-mari, ii. 255. 
Chanda-kuda, iii. 348. 
Chandala, iii. 348. 
Chandan, iii. 232. 
Cbandana, iii. 232. 
Chandi-bhasma, iii. 476. 
Chandon, iii. 232. 
Chandra, ii. 414 
Chaudrahiitu, iii 290, 
Chandra -mula, iii. 414. 
Chandrasura, i. 120. 
Chandrika, ii. 414. 
Chandwar, iii. 316. 
Ohane-ka-sirka, i. 486. 
Changeri, i. 246. 

„ ghnta, i. 247. 
Chanoti, i. 430 
Chansar, i. 120. 
Chanu-pala-vittulu, i. 523 
Chanvre, iii. 318. 
Chappal-send, ii. 99. 
Chara, i. 394. 

Oharachi, i. 237. 
Chara-pappo, i. 394. 
Charas, hi. 319, 330, 331. 
Charati, i. 139. 

Charohah, iii. 143. 
Charcharela, iii. 627. 
Chardon benit, i. 109. 
Charelah, iii. 627. 
Oharma-kasa, i. 560. 
Charoti, i. 394. 
Charrageen, hi. 637* 
Ohara, iii. 454. 

Ch^i8hum, i. 524. 
Chasmizak, i. 524. 

Ohatra, hi. 123. 
Chaudhari-kandrel, i. 362 
Chaulmugra, i. 142. 

,, false, i. 146* 
Ohanri, i. 345. 

Oharak, hi. l76. 

Ohaval, iii. 601. 
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Cka'Vely ii. Mi* 

Chaviool, iii. 189* 

Chawul-mungri, i. 142. 

Ohaya, iii. 138. 

CJhayntarashiakoo, ii. 103. 

•Chay root, ii. 199, 

Chebulic myrobalans, ii. 1. 

Cbebulinic acid, ii. 4. 

Checkonadi, i. 137. 
Chedu-badam-vittulu, i, 563. 
Chedu-bira, ii. 81. 

Cbega-gadda, ii. 211. 

Cheiranthus Cbeiri, i. 130. 
Cheluppa-maram, i. 345. 

Chemanti, ii. 277. 

Chenai-bol, i. 307. 

Chenna-nayakam, iii. 467. 
Chenopodiaceee, iii. 141. 

Chenopodium album, iii. 148. 

,, . ambrosoidea, iii. 148. 

„ Blitum, iii. 14«. 

,, Botiya, iii- 1 ^ 8 . 

Chenyel ( Vern, for Dioscorea tomen- 
tosa), iii. 551. 

Cherachunta, ii. 555. 

Cberuku, iii. 592. 

Chervil, ii. 132. 

Cheshmak, i. 624. 

Chetni-maragu, iii, 101. 

Cheiili, ii. 355. 

Cheuri, ii. 355. 

Cheva, iii. 369. 

Oheve-manu, i. 336. 

Chevulapilli-tiga, ii. 536. 

Chhagala, ii. 637, 

Chhagalaughri, ii. 637. 

Chhagal-biiti, ii. 442. 

Chagal-khuri, ii. 630. 

Chhar, ii. 233. 

Chhatian, ii. 386, 

Chhatiu, ii. 386. 

Chhikika, ii. 277. 

ClibilOiiiida , ii. 90. 

Chhota-chaiid, ii. 414. 

Chhota-gokhru, i. 243. 
Ohhota-kirayat, ii. 515. 
Chhota-kulijan or Kulinjan, iii. 437. 
Chhote-pan-ki-jar or Pan-ki-jar, iik 
437. 

Chhoti-ami, iii. 76. 

Chhoti-diidhi, iii. 250, 

Chhoti-ilayachi, iii. 428. 

Chhoti-inain, i. 162. 

Chholon^, i. 272. 

Chiaka-ringuva, ii. 207, 

China turpentine, i. 377, 

Ohiara, ii. 356. 

Chiohe, i. 486. 

Chichola, i. 561* 


Chichva, i. 561. 

Chick, i, 85. 

Chicor5e, ii, 311, 

Chicory, ii. 311. 

Chicfcrassia tabularis, i. 339, 
Chikna-mnkhi, iii, 480. 

Chikana, i. 206. 

Chikati-manu, i. 170. 

Chikaya, i. 660. 

Ghikkana, ii. 277. 

Chikni-supari, iii. 424, 

Chikrassi, i. 339. 

Chiku, ii. 365. 

Chil, iii. 379. 

Chilara, ii. 50. 

Chilauni, i. 190. 

Chilbij, ii. 506. 

Chilla, ii. 50, iii. 314. 
Chilla-ginjalu, ii. 505. 

Chilara, ii. 60. 

Chilghozeh, iii. 378. 

ClulUes, ii. 562. 

Chimid or Chimr, i. 523, 

Chimyaka, i. 69. 

China Box, i. 2G5. 

,, braziliensis, ii. 374. 

,, calif omica, ii. 374. 

,, cijnamon, iii. 203. 

„ ghauza, iii. 510, 

,, nov^a, ii. 374. 

,, pagu, iii. 500. 

,, paraquatan, ii. 374* 

,, pati, i, 273, 

,, root, iii. 500. 

Chin-amam-patchai-arissi, iii. 250, 
Chindar, iii, 464. • 

Chin-hcang, iii. 221. 

Chinese myrrh, i. 307. 

,, Persimmon, ii. 369. 

,, stick- rhubarb, iii.156. 

,, wood, iii. 501. 
Chiiii-badam, i. 494. 

Chini-bol, i. 307. 

Chini-ghas, iii, 635, 638. 
Cliini-kabab, iii. 180. 

Chini-katha, U. 172. 

Chinnaruha, i. 55. 

Chinol, i. 523. 

Chinta-pandu, i. 623. 

Chintz, i. 632. 

Cliippa, iii. 564. 

Chipuru-tigo, i, 67. 

Chir, iii 378. 

Chirati, ii. 9/,. 

Chiratin, ii. 514. 

Chiratogenin, ii, 514. 

Chirauli, i. 394. 

Chirboti or Chirbutli, ii, 561, 
Chirchestite, ii. 685. 
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Chirchira, iii. 135. 

Chircholi, ii. 211. 

Chiretta, ii. 511. 

Chiretti^ ii. 511. 

Chirimau, ii. 12. 

Chirong'i, i. 394. 

Chirphal, i. 250. 

Chirpota, ii. 94. 

Chiru-paileru, i. 243. 

Chita, ii. 329. 

Chitimutti, i. 206. 

Chitra, ii. 329. 

Chitrakshupa, iii. 123. 
Chitra-pattrika, iii. 123. 
Chitra-tandula, i. 307, ii. 349. 
Chitrak, ii. 329. 

Chitraka, ii. 329. 

Chitri, ii. 329. 

Chittagong wood, i. 339. 
Chitti-papara, ii, 59. 

Chittii’a, ii. 329. 

Chitii, iii. 79. 

Chivaka-vera, ii. 627. 

Chlorogenic acid, ii, 222. 

Chloroxylon Swiotonia, i. 338, 548. 
Chobchiiii, iii. 500. 

Chob-i-kut, ii. 302, 

Ohodhari, i 362. 

Chog, ii. 301. 

Chokha, iii. 601. 

Cholino, i. 403, iii. 335. 

Chomara, iii. 92. 

Chondrus crispus, iii. 037. 
Choo-ay-oo, iii. 551. 

Chopra, i. 347. 

Chota — sec OMiota. 

Chouk, iii. 357. 

Choulai^ i. 489. 

Christembine, ii. 354. 

Chrozophora piicata, iii. 310. 
Chrysanthemum Oorouarium, ii. 276. 
Chrysarobin, i. 504. 

Chrysomela, i. 579. 

Chrysophanic acid, i, 505, iii. 156. 
Chubchiui, iii. 500. 

Cbuch, ii. 381. 

Chucka, iii. 287. 

Ghugala, i. 504. 

Chuka, iii. 157. 

Chuka-tripati, i. 246. 

Chiikandar, iii. 148. 

Chukka, iii. 420. 

Chukra, iii. 167. 

Chukri, iii. 154. 

Chura, iii. 509. 

Chura-agar, iii. 220. 

Chnta, i. 382. 

Chutlau-kilhngu, ii. 456. 

Chuvalialu, ii. 207. 


Ohuvanna-avilpori, ii. 414. 
Chyad-potta, ii. 73. 

Chynlen, i. 31. 

Cicendia hyssopifolia, ii. 515. 

Cicer arietiuum, i. 486. 

Cichorium Intybus, ii. 311. 

Cicus, iii. 302. 

Cique, ii. 110. 

Cimicairo, i. 36. 

Cimicifuga foetida, i. 36. 

,, raccmosa, i. 36. 
CinchocerotiTi, ii. 189. 

Ciiichol, ii. 189. 

Cinchona Caliwaya, ii. 1 74. 
cxcelsa, ii. 193. 
Ledgeriaua, ii. 174. 
officinalis, ii. 174. 
succirubra, ii. 174. 
alkaloids, ii. 180, 187. 
cultivation, ii. 181. 
Cinchonidine, ii. 180, 187. 
Cinchonine, ii. 180, 187. 
Cinchotannic acid, ii. 188 
Cincol, ii. 24. 

Cinnamic aldehyde, iii. 207 , 
Cinnamomum Camphora, iii. 199. 

,, Cassia, iii. 203. 

,, iners, iii. 208. 

,, nitidum,iii. 208. 

,, Tamala, iii. 208. 

,, Wightii, i. 44. 

Cinnamon, iii. 203. 

Cissainpeline, i. 64. 

Cissampolos Pareira, i. 53. 

Citric acid, i. 273, 284. 

Citronella grass, iii, 567. 

Citronnicr, i. 268. 

Citrons, i. 268. 

Citrullus amarus, ii. 64. 

,, Colocyuthis, ii. 59. 

,, vul^ris, ii. 63. 

Citrus acida, i. 269. 

,, Aurantium, i. 269. 

„ Bcrgamia, i. 272. 

,, decumana, i. 270, 274. 

„ modica, i. 269. 
Civappukay-curai, i. 212. 
Clearing-nut, ii, 605. 

CleistanthuB coUinus, iii. 269. 
Clematis nepalensis, i. 35. 

,, triloba, i. 35. 

vitalba, i. 35. 

Oleome viscosa, i. 131. 
Clerodendron inerme, iii. 76. 

,, infortunatum, iii. 78. 

,, neriifolimn, iii. 78. 

,, serratum, iii. 81. 

„ Siphonanthus, iii^ 81. 

Clitorea tcmatea, i. 458. 
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Clitoria de Ternate, i. 458. 

Clove, ii. 20. 

,, stalks, ii. 22. 

Cneorum tricoooon, iii. 224. 

Cocci orientis, i. 50. 

CoccoUe di Levante, i. 50. 

Cocculus indicus, i. 50. 

,, Leeeba, i. 64. 

,, . villosus, i. 57. 

Cochin Turmerh^, iii. 396. 
Cochineal, ii. 99. 

Cochlospernium Gossypium, i. 151. 
Cochrik, i. 46. 

Cocoa-nut, iii. 511. 

,, oil, iii. 516. 

Coco do mer, iii. 520. 

Cocos Maldivicus, iii. 421, 

,, nucifera, iii. 511. 
Codaga-pala, ii. 393. 

Codamine, i. 88. 

Codeia, i. 83, 88. 

Codogam, ii. 107, 

CoBur dos Indes, i. 366. 

Cotfea arahica, ii. 215. 

Coffee, ii. 215. 

Coignassier, i. 579. 

Ooix lacryina, iii. 573. 

Colchicum luteum, iii. 496, 499. 
Coldenia procumhens, ii. 527 . 
Coletta-veotla, iii. 44. 

Coleus aromaticus, iii. 90. 
Collidine, ii. 641. 

Oolloturiiio, ii. 375. 

Colocynth, ii, 59. 

Colocynthein, ii. 62. 

Colocyiithin , ii. 62, 67, 85, 
Colocynthitin, ii. 62, 83. 
Colequinte, ii. 59. 

Colt’s-foot, ii. 294. 

Columnea balsamea, iii. 7. 

Colutea nepalensis, i. 532, 
Combretacefo, ii. 1. 

Conimelina bengalensis, iii. 609. 

communis, iii. 510. 
Common Chickpea, i. 486. 

,, Flax, i. 239. 

,, Mallow, i. 204. 

Compositee, ii. 241. 

Concombre d’ 5ne, ii. 95. 

Conessi bark, ii. 391. 

Conessine, ii. 396. 

Conhydrine, ii. 113. 

Coniferee, iii. 37 1. 

Coniine, ii. 112. 

Conium maoulatum, ii. 110. 
Oonocarpus latifolia, ii. 12. 
Convolvulacese, ii. 527. 
Convolvulin, ii. 533. 

Convolvulns alatus, ii. 228. 


Convolvulus arvensis, 542. 

,, Turpethum, ii. 528. 
Coorie seeds, i. 498. 
Coorundootie-vayr, iii. 313. 

Copal gum, i. 510. 

Cotine, i. 33. 

Coptis aneraonsefolia, i. 33. 

,, Toeta, i. 31. 

,, trifoliata, i. 33. 

Coque de Levante, ii. 50. 
Coqueli<H>t, i. 108. 

Coqueret or Coqerelle, ii. 560. 
Coquinlia, iii. 556. 

Coral-tree, i. 451, iii. 277. 

Coi allocarpus epigica, ii. 90. 
Corcborus Antichorus, i. 237, 

,, fasciciilaris, i. 237. 

,, -olitorius, i. 236. 

,, triloculai’is, i. 236. 
Cordia Myxa, ii. 618. 

,, obliqua, ii. 518. 

Coretc triloculairc, i. 236. 
Coriander, ii. 129. 

Coriandre, ii. 129. 

Coriandrum sativum, ii. 129. 
Corn Poppy, i. 108. 

,, silk, iii. 580, 

Coniacete, ii. 164. 

Comos das Diabos, iii. 24. 

Cornu tia corymbosa, iii. 67. 
Co-roi-ngua, iii. 60. 

Corrossol, i. 45. 

Carte de Pala, ii. 393. 

Corydalis Govauiaaa, i. 117. 
Coscinium fenostratum, i. 63. 
Cosniostigina racemosum, ii. 449. 
Costus, ii. 290. 

,, speciosus, iii. 427. 
Cotoneaster nunimularia, i. 583. 
Cotton, i. 224. 

Cottonnier, i. 224. 

Coumaric acid, i. 406. 

Coiimarin, i. 406, ii. 424, 448, 
Country Ipecacuanha, i. 333. 

,, Mallow, i. 207. 
Covannamili)ori, ii. 414. 
Cowhage, i. 447. 

Cow’s Lungwort, iii. 2. 
Cow-tree, ii. 413. 

Cradina, iii. 346. 

Crassulacesp, i. 590. 

Cratmva religiosa, i. 133. 
Crescentia Cujete, iii. 24. 
Crescentic acid, iii. 25, 

Cress, i. 120. 

Cressa erotica, ii. 545. 

Cresson, i. 120. 

,, de Para, ii. 283. 

„ de Savane, i 119. 
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Cressonee, iii. 14. 

Crinum asiaticum, iii. 464. 

,, zeylamcmn, iii. 466. 

Crocetin, iii. 460. 

Crocin, iii. 458. 

Crocus sativus, iii. 463. 

GroBsandra unduleefolia, iii. 45. 

Cpotalaria Burhia, i. 401 . 

,, juncea, i. 400. 

„ medicaginea, i. 401. 

,, retusa, i. 401. 

,, sericea, i. 401. 

,, verrucosa, i. 400. 

Croton cathartique, iii. 281. 

,, oblongifolius, iii. 286. 

„ oil, iii. 283. 

,, Tiglium, iii 281. 

Crotonic acid, iii. 284. 

Crotonol, iii. 284. 

Crotonoleic acid, iii. 284. 

Crucifcrae, i. 117. 

Cryptocoryne spiralis, i. 18> iii. 548. 

Cryptopine, i. 88. 

Cryptostegia graiidiflora, ii. 425. 

Cubeb-camphor, ii. 1 82. 

Cubebes, iii. 180. 

Cubebic acid, iii. 183. 

Cubebin, iii. 182. 

Cubebh, iii. 180. 

Cuckoo-flower, i. 130. 

Cucumis trigonus, ii. 65. 

Cucurbitacoap, ii. 59. 

Cumin, ii. 113. 

„ black, i. 28. 

„ cornu, i. 177. 

,, homed, i. Il7. 

Cuminol, ii. 115. 

Cuminum Cyminum, ii. 113. 

Cunduughatrie-vayr, ii. 568. 

Cupameni, iii. 291. 

Cupreol, ii. 189. 

Cupuliferse, iii. 359. 

Curculigo orcbioides, iii. 462. 

Curcuma Amada, iii. 405. 

„ ang^stifolia, iii. 405. 

,, aromatica, iii. 396, 406. 

„ cassia, iii. 403. 

,, domestica minor, iii. 403. 

,, leucoihiza, iii. 406. 

,, loQga, iii. 406, 407. 

,, montana, iii. 406. 

,, Zedoaria, iii. 399. 

Cnrcumin, iii. 412. 

Curry -leaf tree, i. 262. 

CuBconine, ii. 188. 

Cuscus, iii. 571. 

Cusouta cbinensis, ii. 548. 

,, Epithymon, ii. 547. 

„ Europsea, ii. 547. 


CuBcuta hyalina, ii. 548. 

„ planiflora, ii. 548. 

„ reflexa, ii. 548. 

Cuscutine, ii. 547. 

Custard apple, i. 44. 

Cutch, i. 667. 

Cycas circinalis, iii. 383. 

Cyclamen persicum, ii. 347. 
Cyclamin, ii. 349. 

Cylista scariosa, i. 450. 
Cymbidium aloifolium, iii. 396. 

„ ovatum, iii. 396. 

,, tenuifolum, iii. 396. 

Cymene or Cymol, ii. 116, iii. 666. 
Cynanchum extensum, ii. 443. 
CynantbuB lobatus, iii. 400. 
Cyncne or Cinene, ii. 290. 

Cyneol, ii. 291. 

Cynodon dactylon, iii. 577. 
Cynometra ramiflora, i. 531. 
Cypcraceae, iii. 552. 

C^cruB bulbosus, iii. 555. 

,, scariosns, iii. 654. 

,, rotundus, iii. 552. 


Dalnli, i. 207. 

Dabi-duba, iii. 610. 

Dabi’a, i. 427. 

Dabria (Bombay Vcrn. for Anogeissua 
latifolia), ii. 12. 

Eabur, ii. 410. 

Dad, Dasth, or Kash (Vem. for 
Eragrostis cynosuroides), iii. 675. 
Dadam, ii, 44. 

Dadaro, iii. 291. 

DadhiphaJa, i. 282. 

Dadi, i. 162. 

Dadmardan, i. 618. 

Dadmari, ii. 37, iii. 610. 

Dadrugbna, i. 518. 

Dsedalacanthus roseuB, iii. 45. 

Daemia extensa, ii. 442. 

Dsemine, ii. 444. 

Dagada-phul, iii, 627. 

Dagadi, i. 57. 

Dagra, i. 10. 

Dahan, i. 260. 

Dabar-karanja, i. 468. 

Dahu ( Fern, for Artooarpus Lakoocha), 
iii. 355. 

Dai-phong-tu, i, 147. 

Dajjaj, i. 315. 

Dakacbru, i. 585. 

Dakh, i, 357. 

Dakh-nirbishi, i. 53. 

Dakti-dudhi, iii. 250. 

Dalbcrgia sympathetica, i. 461. 
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Dalbergia volubilis, i. 461. 
Dalchini, iii. 203.* 

Dalik, i. 674. 

Dalika, ii. 81. 

Dalini) ii. 44. 

Dalimba, ii. 44. 

Dalimbe, ii. 44. 
Damau-papara, ii. 197. 

Damask rose, i. 674. 
Dam-el-akbwain, iii. 504. 
Dam-el-thuaban, iii. 505. 
Dam-el- tinnin, iii. 506. 
Dam-khoheil, iii. 604. 
Dam-kuhl, iii. 606. 

Dammar, i. 195. 

Damu Ayub, iii. 674. 

Damn Daud, iii. 674. 
Danakuni, ii. 516. 

Band, iii. 282, 312. 
Dand-el-sini, ii. 503, iii. 282. 
Dandelion, ii. 316. 

Dandotpala, ii. 516. 

Danimma, ii. 44. 

Danipola, ii. 616. 

Dankuni, ii. 516. 

Dansba-mula, i. 396. 

Danti, iii. 311. 

Danti-haritaki, iii. 311. 
Danti-mnl, iii. 312. 
Danti-mulaka, iii. 311. 

Danti- vija, ii. 504, iii. 311, 
Dantira, iii. 347. 

Daphne oleoides, iii. 226. 
Darakht-i-gul-chakan, ii. 356. 
Darakht-i-miswak, ii. 381. 
Darakht-i-pisfcah, i. 380. 
Darakht-i-zahmak, ii. 431. 
Darakht-i-zakariya, i. 562. 
Darbha, iii. 575. 

Darchiui, iii. 203. 

Darfilfil, iii. 177. 

Darhalad, i. 65. 

Dari, i. 424. 

Darim, ii. 44. 

Darina, i. 119. 

Darmanah, ii. 288. 

Darmar, i. 256. 

Darnel grass, iii. 682. 
Darshana, i. 561. 
Dar-shishaan, iii. 366. 
Dar-sini, iii. 204. 

Dam or Darv, i. 596. 
Darnharidra, 1. 65. 
Damnaj-i-akrabi, ii. 292. 
Daruri, i. 110. 

Damtyne, ii. 264. 
Daryai-narjil, iii. 620. 
Daryaka-naryal, iii, 620. 
Dasamula-kvatha, i. 243. 


Dasamnli, iii. 46, 

Dastambnych, ii. 683. 

Diitir ( Vcru. for Ficus gibbosa), iii. 347- 
Datisca cannabina, ii. 98. 

Datisceee, ii. 98. 

Datiscin, ii. 98. 

Datturi, i. 110. 

Datura fastuosa, ii. 586. 

,, Metel, ii. 585. 

,, Stramonium, ii. 684. 

Daturic acid, ii . 688. 

Datwan, iii. 264. 

Datyuni, ii. 386. 

Daucus Carota, ii. 134. 

Dau-hoi, i. 40. 

Davala, i. 426. 

Davda, ii. 12. 

Davi, ii. 40. 

Daye, i. 428. 

Deadly nightshade, ii. 672. 

Debrelara, i. 424, 

Deek, i. 386. 

Deishar, i. 208. 

Delphinine, i. 39. 

Delphinium altissimnm, i. 24. 

,, Brunonianum, i. 37. 

,, ceemleum, i. 37. 

,, donudatum, i. 37, iii.400. 
,, Zalil, i. 23, iii. 456. 
Dendrobium macraei, iii. 389. 

Deodali, ii. 81. 

Deodangri, ii. 81. 

Deodar, iii. 380. 

Desdar-ki-lakri, iii. 380. 

Deokapas, i. 226. 

Deokeli, iii. 449. 

Deonal or Dahavala, ii. 322. 

Deotadi, ii. 81. 

Derris uliginosa, i. 470. 

Desert date, i. 285. 

Desmodium gangeticum, i. 428. 

,, triflomm, i. 430. 
Deva-kadu, ii. 602. 

Deva-dali, ii. 82. 

Deva-daru, i. 242, iii. 380. 

Deva-tadi, ii. 82. 

Devi, iii. 493. 

Devil’s cotton, i. 233, 

Devti, ii. 40. 

Dhai, ii. 40. 

Dhaiphul, ii. 40. 

Dhaiti, ii. 40. 

Dhak, i. 454. 

Dhakti-dudhi, iii. 250- 
Dhakur, ii. 410. 

Dhalakura, ii. 164. 

Dhaman, i. 237. 

Dhamani, i. 232, 237, 

Dhamasa, i.^246. 
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Dlian, iii. 601. 

DHana, ii. 129. 
2>hanYantaxi-gTasta, iii. 10. 
Dhanya, ii. 129. 

Dhanyalu, ii. 129. 

DhaoBhi, ii. 40. 

Dhaoya, ii. 12. 
l>hara«kadainba, ii. 171. 
Dhar>karela, ii. 75, 
Dharmana^ i. 238. 
Dharmara, iii. 22. 

Dliam, iii. 93. 

Dbatii, iii. 262. 
DhatrUauha, iii. 262. 
Dhatriphala, ii. 17, iii. 262. 
Dhataki, ii. 40. 

Dhatura, ii. 685. 

Dhatiiro, ii. 685. 

Dhaura, ii. 12. 

Dhava, ii. 12. 

Dbayani, i. 400. 

Dhavala, ii. 12, 322. 
Dhed-umbar, iii. 346. 
Dbera, ii. 164. 

Dberas, i. 210. 

Dboi, i. 79. 

Bbol, iii. 7. 

l)holasa>madiika, i. 364. 
Dboli-musali, iii. 485. 
Bbolsa-mudra, i. 364. 
Dhop-cbamni, iii. 8. 
Bhop-goachhi-phal, ii. 30. 
Dhotara, ii. 685. 

Bboti, ii. 230. 
Bbiili-pushpika, iii. 535. 
Bbumra-pattra, iii. 103. 
Bbumra-pattramu, ii. 632. 
Bhumrabva, iii. 163. 
Bbrma, i. 195. 

Bbup, i. 296. 

Bbustura, ii. 685. 

Bbutura, ii. 586. 
Bhyanksba'inaclii, ii. 549. 
Biantbus anatolicus, i. 157. 
Biasmonk, iii. 324. 

Biatoms, iii. 641. 

Bibk, ii. 519, iii. 228. 
Bicbroa febrifuga, i. 688. 
Biobroin, i. 689. 

Bicoma tomentosa, ii. 320. 
Bifli, U. 399. 

Biban, ui. 252. 

Bijaj, i^ 315. 

Biij, i. 314. 

Bijmmali, ii. 207. 

Bikem^.!!, ii. 207. 

Bill, ii. 128. 

Bilpamid, ii. 64. 

Dinda, i. 364. 


I Binduga, ii. 12. ^ 

Bingala, i. 400. • 

Biao, i. 364. 

Bintana, i. 469. 

Binkarling, i. 332. 

Bionysia diapensisefolia, ii. 340. 
Bioscorea acilLeata, iii. 651. 

,, alata, iii. 552. 

,, bulbifera, iii. 561. 

,, edulis, iii. 552. 

,, globosa, iii. 551. 

,, purpurea, iii. 551. 

,, triphylla, iii. 551. 

Bioscorinese, iii. 651. 

Biospyros Ebemim, ii. 368. 

,, Embry opteris, ii. 366. 

,, Kaki, ii. 369. 

,, moutana, ii. 368. 

,, Tupru, ii. 368. 

Bipapushpa, i. 42. 

Diplospora sphierocarpa, ii. 225. 
Bipmal, iii. 125. 

Bipterocarpeae, i. 191. 
Bipterocarpus alatus, i. 191. 

,, incanus, i. 191. 

,, turbinatus, i. 191.. 

.. Biraksba-pazham, i. 367. 
Birgba-mulaka, iii. 562. 
Birgba-pattra, ii. 96, iii. 675. 
Birgha-pattrika, iii. 408. 

Bita, ii. 387. 

Bitain, ii. 387. 

Bitamine, ii. 389. 

Bivari-muli, ii. 256. 

Bivi-diyi, iii. 263. 

Biv-masbang, iii. 60. 
Bodda-bal-mekki, ii. 69. 
Bodda-bipalli, iii, 643. 
Dodda-mara-darasina, i. 63. 
Bodda-mari, i. 291. 
Bodda-nimbe, i. 269. 
Bodda-patri, iii. 92. 
Bodda-tagase, i. 520. 

Bodhak, iii. 250. 

Bodoneea Tbunbergiana, i. 371. 

,, yiscosa, i. 371. 
Boducballu, ii. 518. 

Bogbite sbrub, i. 408. 
BoUebandrone falcata, iii. 24. 

,, Kbefedii,. iii. 24. 
Bolicbos biflorus, i. 489. 

,, Lablab, i. 489, 
Bolo-cbampa, ii. 421. 
Bolo-shemalo, i. 216. 

Bomba oil, i. 175. 

Boo — see Bu. 

Bopahariya, i. 236. 

Bopati-lata, ii. 536. 

Borema Ammoniaoum, ii. 166, 
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Dorema auretmi, ii. 160 . 

glabrum, ii. 1'56. 
Dorgunj, ii. 566. 

DorU, ii. 565. 

Doronio, ii. 292. 

Boronicum pardalianclieS) ii. 292. 
Douce amcre, ii. 549. 

Doula-kuda, ii. 391. 

Dowalah, iii. 628. 

Downy Grisleu, ii. 40. 

Dracaena Cinnabari, iii. 504. 

jy Schizantba, iii. 606. 

-Dragon’s blood, iii. 504, 532. 

Zanzibar, iii. 506. 

Drakh, i. 357. 

Drakbya, i. 357. 

Drakhsba, i. 357. 

,, arishta, i. 357. 

,, pandu, i. 357. 

Drakshi-hannu, i. 357. 

Dramahui, i. 245. 

Dravidi, iii. 428. 

Dregea volubilis, ii. 444. 

Dregein, ii. 446. 

Drek, i. 330. 

Dridha-pbala, iii. 514. 

Droga ainara, iii. 47. 
Drona-pushpi, iii. 123. 

Drosera peltata, i* 591. 
Droseracea), i. 591. ^ 

Dryobalanops aromatioa, i. 197. 
Dub, iii. 577. 

Dudagu, ii. 171. 

Dudaim, ii. 583. 

Dudha-sab, ii. 446. 

■Dudha-vali, ii. 447. 

Dudhal, ii. 315. 

Dudheli, iii. 247. 

Dudhi, iii. 247. 

Dudhi-maddi, iii. 268. 
Dudhi-pala, ii. 444. 

Dudhi- wood, ii. 398. 

Dudhiya, iii. 250. 

Dudippi, ii. 19. 

Dudurli or Dugaha, ii. 457 . 
Dugdha, ii. 457. 
Dugdha-pashana, ii. 457. 
Dugshika, ji. 457. 
Duhn-el-faghiya, ii. 42. 
Duhn-el-garjan, i. 191. 
Duhn-el-hal, iii. 28. 
Duhn-el-kandul, iii. 356. 
Duhn-i-ward-i-kham, i. 575. 
Duhn-i-w'^ard-matbukh, i. 575. 
Dukak-kundur, i. 296. 
Dukar-kand, iii. 549. 

Dukh, i. 814. 

Dukhani hemp, i. 213. 

Duku, ii« 126. 


Dnlaghondi, iii. 313. 
Dulagondi, i. 447. 
Dulcamaretin, ii. 554. 
Dulcamarin, ii. 554. 
Dulcamarine, ii. 564. 
Dulingi, iii. 400. 
Dummaala, ii. 73. 

Dupuda, i. 196. 
Durah-i-kizan, iii. 580. 
Durah-i-Makka, iii. 580. 
Durah-i-shami, iii. 580. 
Dur-alabha, i. 418. 
Duraroha, iii. 614. 
Duras-i-Tafti, ii. 111. 
Durba, iii. 677. 

Durbala, ii. 523. 
Dur-i-haskhak, ii. 370. 
Dur-mara, iii. 677. 
Dusparsha, i. 246. 
Dush-pradarshani, ii. 557. 
Dushta-puchattu, i. 374. 
Dushtupu-chettu, ii. 442. 
Dviparni, i. 351. 

Dwale, ii. 572. 


East Indian Elemi, i. 321. 

„ „ Screw-tree, i, 231, 

Eau d’ange, ii. 34. 

Eau sucree, iii. 595. 

Ebenacete, ii. 366. 

Ebony, ii. 368. 

E(jballium Elaterium, ii. 95. 
Ecbolium Linneanum, iii. 49. 
Echites scholaris, ii. 387. 
Eohicaoutchin, ii. 389. 
Echicerin, ii. 389. 

Echinops echinatus, ii. 320. 
Echiretin, ii. 389. 

Echitamine, ii. 390. 

Echitein, ii. 389. 

Echitenine, ii. 390. 

Echitin, ii. 389. 

Eclipta alba, ii. 266. 

Ecliptine, ii. 268. 

Ecorce de codagapala, ii. 391. 

,, „ lantour, ii. 374. 

Eda, iii. 605. 

Edah, iii. 506. 

Edakula^ala, ii. 386. 

Eejin orEeyin, iii. 574. 
Eenthakai, iii. 383. 

Egle Marmelos, i. 277. 
Egyptian Lotus, i. 70. 

„ myrobalans, i. 284. 
Ehretia buxifolia, ii. 527. 

„ obtusifolia, ii. 527. 
Eihukan, i. 130. 

Eilya, iii. 469. 
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Ekharo, iii. 36. 

Ek-kanda-lasun, iii. 492. 
Ekke-gida^ ii. 428. 
Ekha-kali-lasan, iii. 492. 
EI>hagu, i. 4l8. 

El-heglyg, i. 285. 

Elio, iii. 467. 

El-katir-el-makki, iii. 505. 
El-kongles, i. 218. 

El-omarah, i. 218. 

Ela, iii. 428. 

Elseis guineensis, ii. 6. 
Elseodendron glaucum, i. 345. 
Elaich, iii. 428. 

Elaka — see Elaich. 

Elakaya, iii. 428. 

Ela-kalli, iii. 253. 

Elandam, iii. 505. 

Elaterin, ii. 96. 

Elaterium, ii. 96. 

Elavalaka, ii. 105. 

Elcbi, iii. 428. 

Elecampane, ii. 259. 

Elemi (East Indian), i. 321. 
Elephant apple, i. 282. 

,, creeper, ii. 541. 
Elephant^us scaber, ii. 243. 
Elettaria Cardamomum, iii. 42S. 
Eliya, hi. 467. 

Ellago-tannic acid, iii. 263. 

Elln, iii. 26. 

Elm -leaved Sumach, i. 372. 
Elumich-oham-pazhara, i. 268. 
Elumich-oham-tolashi, iii. 83. 
Elwa, iii, 467. 

Embelia Ribes, ii. 349. 

,, robusta, ii. 350. 

Embelic acid, ii. 351. 

Emblic myrobalan, iii. 261. 

,, officinal, iii. 261. 

Emerus, i. 474. 

Emilia sonchifolia, ii. 319. 
Emodin, i. 517, iii. 156. 

Endive, ii. 311. 

Endrani, iii. 148, 158- 
English rhubarb, iii. 157. 
Enhydra fluctans, ii. 266. 
Enicostema littorale, ii. 515. 
Ensal, ih. 429. 

Entadh pursaetha, i. 539. 

,, Bcandens, i. 539. 
Entershah, iii. 560. 

Enuga pippalu, iii. 534. 

Ephedra pachyclada, iii. 389. 

,, vulgaris, iii. 369, 
Ephedrine, iii. 370. 

Epinard, iii. 146. 

Epthymon, ii. 547. 

Eragxofitis cynosuroides, iii. 575* 


Eraka, iii. 538. 

Eranda, iii. 301. 

Erandi, iii. 301. 

Erando, iii. 301. 

Eremostachys labioaa, iii. 404. 

Ericaoece, ii. 325. 

Ericu, ii. 432. 

Erigeron asteroides, ii. 251. 

,, canadensis, ii. 249. 

Erima-pavel, ii. 75. 

Eriodendron anfractuosum, i. 216, 

Erra-gandhapu chekka, i. 462. 

Erra-jam-pandu, ii. 30. 

Eruca eativa, i. 130. 

Erukkam, ii. 4S8. 

Erukku, ii. 428. 

Erva de figado, ii. 319. 

Ervados, ii. 131. 

Ervum Lens, i. 489. 

Erytherine, i. 454. 

Erythrsea Roxburghii, ii, 517. 

Erythrina indica, i. 451. 

Erythroxylon monogynum, i, 242. 

Esabgol, iii. 126. 

Esculent Okro, i. 2 10. 

Esosh, i. 295. 

Eahopghol, iii. 126. 

Esopgol, iii. 126. 

Espinho do ladrdo, i. 260, 

Esprit d’lva, ii. 272. 

Eti-puohcha, ii. 59. 

Eucumis Dudaim, ii. 583. 

Eugenia J ambolana. ii. 25 . 

Eugenol, ii. 22, iii. 190. 

Eulophia campestris, iii. 385, 388. 

,, nuda, iii. 388. 

,, virens, iii. 389. 

Euonymin, i. 347. 

Euouymus crenulatus, i. 347. 

,, pendulus, i. 347. 

,, tingens, i. 347. 

Eupatorium Ayapana, ii. 245. 

cannabinum, ii. 247. 
perfoliatum, ii. 245, 247* 

Euphorbo antivonerien, iii. 252. 

Euphorbia aoaulis, iii. 261. 

antiquorum, iii. 253, 261. 
clarkeana, iii. 250. 
granulata, iii. 250. 
heUosoopia, iii. 261. 
hypericifolia, iii. 261 . 
microphylla, iii. 260. 
neriifolia, iii. 253, 261. 
Nivulia, iii. 256. 
pllulifera, iii. 247, 261. 
resinifera, iii. 257. 
Royleana, iii. 261. 
thymifolia, iii. 849. 
Tirucalli, iii. 252. 
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'^Bhipliorliila tri^ona, m4 A56. 
Euphorbiaoese, iii. 247. 

Euphorbio acid, iii. 259. 
Eiiphorbiuin, m. 267. 

Eupborbon, iii. 259. 

Euiyale ferox, i. 72. 

Evodia fraxinifolia, i. 259. 

EvolvuluB alsinoides, ii. 643. 

Exacum bioolor, ii. 517. 

,, tetrag-ouuTn, ii. 517. 
Exooecaria Aj^allooha, iii. 314. 

,, cochin -chiiiensis, iii. 314. 
Exile Oleander, ii. 406. 

Extractum pampinorum vitis, i. 353. 
Ezhilaip-palai, ii. 386. 


Faba marina, i. 540. 

Faex vini, i. 358. 

Faghureh, i. 256. 

Fagoniu arabioa, i. 245. 

,, Bruguieri, i. 246. 
Fakd, i. 475. 

Fakuliyun, ii. 42. 

False Angostura bark, ii. 458. 

,, Galuniba, i. 63. 

Fanjiun, ii. 294. 

Farakiyuu, i. 418. 
Faraujmifehk, iii. 90. 
Farasiyun, iii. 117. 
Farasiyun-i-piyazi, iii. 118. 
Farbiyitn, iii. 267. 

Farfi,i. 21. 

Fariiyun, iii. 257. 

Farid-buti, i. 57, iii. 34. 
Faristariun, iii. 68. 

Farsetia, i. 130. 

Faskera, ii. 341 . 

Fashashish, ii. 370. 

Fatarfoda — see Phatarphoda. 
Fausse rhubarbe, i. 34. 

Favas de cobra, iii. 22. 
Fawania, i. 30. 

Fazukus, i. 595. 

Febrifuge (C5incbona), ii. 192. 
Female Peony, i. 30^ , 
Fennel, ii. 124. 

„ flower, i. 28. 

„ root, ii. 124. 

Fenouil, ii. 124. 

,, puante, ii. 128. 
Fenugrec, i. 401. 

Fenugreek, i. 401. 

Feronia elephantum, i. 281. 

,, gryun, i. 283, 547. 
Feri^ alHaoea, ii. 141. 

„ Icetida, ii. 147. 

,, galbaniflua, ii. 152. 

,, Narthex, ii. 148. 


i 



Ferula oyina, ii. 139. 

„ rubricatilis, ii. 1624 
„ Szovitsiana, ii. IBO. 

„ Tingitana, ii. 166. 

F^ve des champs, i. 485. 
beves de Malac, i. 389. 

,, de St. Ignaco, ii. 600. 

Ficoidcee, ii. 102. 

Ficus asperrima, iii. 346. 

,, bengalonsis, ill. 338. 

,, Carica, iii. 342. 

,, diemonum, iii. 346. 

„ gibbosa, iii. 347. 

,, glomorata, iii. 338. 

„ heterophylla, i. 24. 

,, hispida, iii. 346. 

,, religiosa, iii. 337.' 

,, rotusa, iii. 346. 

„ Roxburghii, iii. S43. 

,, ruminalis, iii. 342. 

,, Rumphii, iii. 345. 

,, Sycomorus, iii. 340. 

,, Tjakela, iii. 338. 

Figs, iii. 342. 

Fil or Fill, iii. 282. 

Filfil, iii. 168. 

Filfil-ahmar, ii. 503. 

Filfil-muiyeh, iii. 177. 

Filftl-i-surkli, ii. 663. 

Filfilmun, iii. 104. 

Filices, iii. 621. 

Finduk-i-Hindi, i. 368. 

Fitui’usaliyun, ii. 122, 138. 

Flacourtia catuplu-aota, i. 152. 

„ Ramontchi, i. 152. 

,, sepiaria, i. 152. 

Flemingia Grahamiana, i. 420, iii. 2974 
,, rhodocarpa, i. 421. 

,, tuborosa, i. 423. 

Fleshy wild Vine, i. 366. 

Fleur de paon, i. 505. 

Flos cueruiens, i. 459. 

,, convolutus, ii. 421. 

Flueggia Leucopyrus, iii. 270. 

,, microcarpa, iii. 271. 
Fceniculum vnlgare, ii. 124. 

Fcenum camelorum, iii. 504, 

Folhas da raspa Macho, iii. 60, 346. 

,, ,, Trinidade, i. 452. 

Folium acidum majus, i. 164. 

,, hirci, iii. 67. 

Foul sapattes, i. 204. 

Frangipanier, ii. 421. 
bVax^kincense, i. 295. 

Fructus oarpesiomm, iii. 180. 

Fniita bandoliera, ii. 95. 

,, d’Entrude, ii. 519. 

I Frutex globulorum, i. 497. 

I Fudanaj, iii. 103. 


D 



26 IKDBX. 


Fdanaj-el-tays, iii. 104. 
Fufal, iii. 424. 

Fuga djemonum, i. 162. 
Fuji, i. 129. 

Fukkah-ol-idkhir, iii. 563. 
Fula de St. Antonio, ii. 413. 
„ quadrohoras, iii. 132. 

„ pipa, iii. 493. 

Fuliyun, iii. 94. 

Fulla pipa, iii. 493. 

Fumaria offioinalis, i. 114. 

,, parriflora, i. 116. 
Fiunariacea', i. 114. 
F\imario acid, i. 116. 
Fumarinc. .116. 

Fumctcrrc officinale, i. 114. 
Fumitory, i. 114. 

FumuB terras i. 115. 

Fungi, iii. 62b. 

Furfur, i. 155. 

Fustuk, i. 380* 

Fuzukan, ii. 370. 


Gaan-feen, i. 72. 

Gab, ii. 366. 

Gabina, i, 479. 

Gacb-chakaya, i. 490. 

Gaoh-karan, iii. 55. 

Gacb-mii’ch, ii. 563. 

Gada-dhara, ii. 288. 

Gadagvel, iii. 14. 

Gadambi-k.anda, iii. 4GG. 
Gadide-gada-para-aku, iii. 163. 
aado, i. 54. 

Gacr-bonar-pata (Von. for Crinum 
asiaticum) , iii. 464, 

Gafiz, i. 23. 

Gabiida, i. 667. 

Gabun, iii. 607. 

Gai-asvat, iii. 346. 

Gajaga-kayi, i. 497. 

Gajapipal, iii. '^43. 

Gajar, ii. 134. 

Gajar-gbota, i, 497. 

Gajar-bag, i. 520. 

Ga]ga, i. 497. 

Gajjara-gadda, ii. 134. 
Gajjara-kelangu, ii. 134. 

Gajkami, iii. 65. 

Gajpippal, iii. 543. 

Gajri, i. 497. 

Galactane, i. 484. 

Galactims i. 484. 

Gala-gara-cbettu, ii. 266. 

Galamark, iii. 274. 

Galangal, iii. 437. 

„ great, iii. 440. 

Oalangin, iii. 439. 


Galangol, iii. 440. 

Galbanum, ii. 154. 

Galega puiqmrea, i. 416. 
Galbar-ka-patta, iii. 641. 

Gali i. 406. 

Gfillic acid, iii. 3C1. 

Gallinavia, i. 516. 

Galot, ii. 456. 

G dls, hi. 360. 

Gam, iii. (504. 

Gamari, iii. 70. 

Gambbai-i, iii, 70. 

Gambicr, ii. 172. 

Gambir cubiquc, ii. 172. 

Gambir-laut, hi. 77. 

Gamboge, i. 168. 

,, thistle, i. 109. 

Ganajnli, iii. 130. 

Ganajali-kulhi, iii. 163* 

Ganasura, iii. 287. 

Ganda-uimb, i. 262. 

Ganda-puro, ii. 325. 

Gandali-biroza, i. 302, ii. 163, iii. 378. 
Gaudati (S/p(. for Gandbani), iii. 163, 
Gandba-i)CLia , ih. 557, 5614. 
Gaiidba-bbadriliya, ii. 229. 
Gandlia-bbaduli, h. 22S. 
(Jandha-crjc-khor, hi. 232. 
Gandla-gatva, i. 44. 

Gandlia-lJieda, iii. 657. 

Gmullia-mula, li. 260. 

(J-aiuliia-uakuli (Syn. for Rasna), 
hi. 392. 

O.mdha-umbar (S'pn. for Ficus his- 
pida), iii. 346. 

Gaii^badci-cliekke, iii. 232. 

Gaiidliali, h. 228. 

Gandlnna, ii. 22S. 

Gaiidli nh, iii. 163. 

Gandhau-gavat, iii. 163. 
Gaiidbapu-clukka, iii. 232. 

G.an iii. 657. 

Gandi-buii, ii. 104. 

Guudoo, i. 540. 

Gandu-bai.mgi, iii. 68. 
Gcindum-i-diwabch, iii. 583. 
Ganduiii-i-Makii, lii. 580. 
Gangarcmi-cbettu, i. 213. 

Gaugwa, iii. 314. 

Ganiari, iii. 66. 

Ganike, ii. 549. 

Ganja, hi. 319. 

Gaiija-aku, iii. 319. 

Ganja-bij, iii. 319. 

Ganja-ilai, iii. 319, 

Gimja-pal, iii. 319. 

Ganja^pbal (Syn. for Cannabis sativa), 
iii. 318. 

Gauja-rasam, iii. 319. 
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Ganja-rasham {Sj/n, for Cannabis 
sativa), iii. 318, 

Ganja^virai, iii. 319. 

Ganja-vittnlu, iii. 319. 

Ganje-ke-bij, iii. 319. 

Ganjera {St/n. for Ganja), iii. 318. 
Ganna, iii. 592. 

Ganneru, ii. 398. 

Gantu-bharangi, iii. 68. 

Gao-mashang, iii. 60. 

Gao-zaban, ii. 620, 523. 

Gaoura, iii, 314. 

Gara, ii. 82. 

Gara-dudi, ii. 67. 

Garaga, ii. 266. 

Garaj-pbal, ii. 90. 

Garambi, i. o39. 

Garance, ii. 231. 

Garanciij, ii. 233. 

Garani, i. 459. 

Garbba-gbatini, iii. 480. 

Garbha-phnl, i. 117. 

Garcinia indica, i. 163. 

,, maiigostana, i. 167. 

,, Morolkij i. 168. 

,, zantbocbymus, i. 166. 
Garden Poppy, i. 73. 

,, Kue, 1.249. 

Gardenia florida, ii. 208. 

,, gummift?ra, ii. 2u7» 

ff lucida, ii. 208. 

Gardenic acid, ii. 210. 

Gardenin, ii. 208. 

Gardhabbanda, i. 214. 

Gardul, i. 539. 

Gargari-dhaii, iii. 573. 

Gargu-naru — see Ghargu-nam. 

Gari, i. 284. 

Gar j an balsam, i. 191. 

Garjan-ka-tel, i. 191. 

Garjara, ii. 134. 

Garlic, iii. 488. 

Garu, iii. 217. 

Garuga-cbettu, i. 319. 

Garuga piimata, i. 318. 

Gasbagasha, i. 73. 

Gaultberia fragraiitissima, ii. 325. 
Gaultberilene, ii. 328, 

Gauri, iii. 408. 

Ganri-tvac, i. 285. 

Ganzi-buya, iii. 192. 

Guvaka, iii. 631. 

Gavala, i. 567. 

Gayindbuka, iii. 593. 

Gavnldu, ii. 19. 

Gayala, ii. 466. 

Gazangabin, i. 160. 

Gazanjabin, 160. 

(4azbar, i. 160. 


Gazmazn, i. 160. 

Gebokanak, i. 588. 

Gecb-chakkay, i. 496. 

Gedwar, i. 21, iii. 401. 

G''e — see Gi. 

Geissospermino, ii. 412. 

Geissospermum leeve, ii. 412. 

Gela or Gelapbal, ii. 204. 

Gelidium cartilagineum, iii. 636. 

,, coniouni, iii. 635. 

Gelose, iii. 635, 637. 

Gelotopbyllis, iii. 322. 

Gcnepi blanc, ii. 272. 

Gengeli, iii. 29. 

Gentian, ii. 508. 

Gentiana Cbirayita, ii. 512. 

,, Dabuiica, ii. 608. 

,, Knrooa, ii. 510. 

,, Olivieri, ii. 508. 

,, vcn'ticillata, ii. 515. 
Gontianacoa", ii. 508, 

Gentikasa, iii. 247. 

Geraniacefe, i. 246. 

Gcranb; acid, iii. 566. 

Geranium tiulliuum, iii. 400, 

,, ncpalense, i. 248. 

,, ocellatnm, i. 248. 

,, Kob(‘rtianum, i. 249. 

,, Wallicliiannm, i. 248. 

,, oil, iii. 560. 

Gora-poppu, i. 385. 

Gcrcbak, iii. 302. 

Geria, iii. 314. 

Geimander, iii. 125. 

Geru, i. 389. 

Getela, 380. 

Geva, iii. 314. 

Gbabilo, iii. 627. 

Gbafat, u. 508. 

Gbafitb or Ghafis, i. 582, ii. 508. 
Gbagar-bel, ii. 81. 

Gba,^, i. 400. 

Gbaiinari, i. 590. 

Gbaipat, i. 590. 

Gbalijeroo, ii. 102, 

Gbambari, iii. 70. 

Ghanas, Kursiya Gbanas, iii. 544. 
Gbansing, iii. 23. 

Gbantali, ii. 92, 94. 

Ghantarava, i. 400. 

Ghanti-cbi-bbaji, ii. 230. 

Gbarabnwu, ii. 449. 

Gbarbbnli (Syn. for Datura fruit said 
to be imported from Persia), ii. 585. 
Gbargu-naru, ii, 92. 

Gbankun, iii. 631. 

Gbarol, i. 64. 

Gbarpbul, ii. 449. 

Gbarsa, ii. 259. 
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Ohasool, iii, 142. 

Ghati-gum, i. 554, 
Ghati'Zmrchi, i . 554. 
Ghati-pitpapi*a, iii. 49, 

Ghavmn, iii. 607- 
Ghebu-nelli, iii. 66. 
Ghelegherinta, i. 400. 
Gbenitti-kairnna, ii. 243. 
Ghetuli, iii. 130. 

Ghezo, i. 161. 

Ghikunvar, iii. 467. 

Gtirta kunva, iii. 467. 

Ghisi, iii. 417. 

Gkogar, i. 319. 

Gholi, ii. 86. 

Ghorvel, i. 365. 

Ghofiha-lata, ii. 80. 

Ghasvel, iii. 46. 

Ghrita-kumari, iii. 467. 
Ghungachi, i. 430. 

Ghureh, i. 358. 

Ghusul, iii. 564. 

Gidar-Arakh, i. 365. 

Gigantic 8wallow-wort, ii. 428. 
Gigeri, iii. 29. 

Gila, i. 639. 

Gila-gach, i. 639. 

Giloe, i. 64. 

Giloe-ka-sat, i. 55. 

Gingelly oil, iii. 29. 

Ginger, iii. 420. 

„ grass, iii. 557. 

Giugerol, iii. 424. 

Ginseng, ii. 162. 

Girikarmika, i. 418. 

Girc^ee, ii. 20. . 

Giroflier aromatique, ii. 20. 
Gironniera reticulata, iii. 316. 
Gisekia phamaceoides, ii. 105. 

,, tannin, ii. 106, 

Gith, i. 28. 

Gloiopeltis tcnax, iii. 635. 
Gloriosa superha, iii. 480. 
Glossocardia Boavallea, ii. 271. 

,, linearifolia, ii, 271. 
Glycyrretin, i. 493. 

Gljrqyrrhiza glabra, i. 491. 
Glycyrrbizic acid, i. 494. 
Glyc^hizin, i. 493. 

Gmelina arborea, iii. 70. 

„ asiatioa, iii. 72. 
Gnetacose, iii. 369. 

.Gnoscopine, i. 88. 

^ Goa pepper, ii. 563. 

„ powder, i. 601. 
Goagari-lakri, ii. 502, 504. 
Goida-lata, i. 365. 

convolvulus, ii, 536. 
0j;^>ar-ohampa^ ii. 421, 


Gobbi, ii. 244. 

God’s-bread, iii. 629. 

Godbapadi, i. 365. 

Godhi, iii. 607. 

Godumai, iii. 607. 

Gogo, i. 640, 

Gogu, i. 660. 

Gointbi, ii. 89. 

Gojia-lata, ii. 244. 

Gojibba, ii. 244. 

Gojihva, ii. 243. 

Gokal-dbup, i. 322. 

Gokam, i. 459. 

Gokarna, i. 459. 

Gokbru (bara), iii. 34. 

„ (bethtba), i. 243. 

„ (chhota), i. 243. 

,, (kalan), ii. 262. 

,, (laban), i. 243. 

,, (mitba), i. 243. 

Gokburi, i. 243. 

Gokhsura, i. 243. 

Golden Champa, i. 42. 

,, collyriura, iii. 499. 

,, rod, ii. 247. 

,, silk-cotton tree, i. 151. 

Gollan-kovaik-kizhangu, ii. 90. 
Gol-marich, iii. ICO. 

Groma, iii. 123. 

Gometta, ii. 89. 

Gomme arabiquo, i. 541. 

Gondala, iii. 550. 

Goudani, ii. 518. 

Gondi, ii. 230. 

Gonju, ii. 19. 

Gonkura, i. 213. 

Gonsnrong, iii. 287. 

Goo — Gu. 

Gopi-cbandan, i. 108. 

Gora-bach, iii. 539. 

Gora-limbu, i. 273. 

Gora-nimb, i. 262, 330. 

Gora-tel (6’yw. for sweet oil of bazars), 
i. 496. 

Gora-vacb or Bacb, iii. 539. 
Gpracbakra, iii. 493. 

Goratrikattige, ii. 215. 

Goraji, iii. 139. 

Gorati, iii. 43. 

Goranta, ii. 41. 

Gorante, ii. 41. 

Goratige, iii. 43. 

Gordonia obtusa, i. 190. 

Gorgiyab {Persian Syn for Andro* 
pogon langier), iii. 662. 

Gori-undi, i. 172. 

Gorakh-amli, 218. 

Gorakh -chintz, i. 218. 

Gorakh-mundi, ii. 257* 



imytx, 




Gorpad-vel, i. 366. 

Oomma, iii. 388. 

^shaka, ii. 81. 

Goshtam, ii. 296. 

Goshtamu, ii. 296. 

GossTpium herbaceum, i. 224. 

,, Stocksii, i. 224. 

Gotaganba, i. 168. 

Gk)te, iii. 287. 

Govai-mirchi, ii. 663. 

Gt>verdhan, iii. 247. 

Govila, i. 363, iii. 159. 

Govindphal, i. 136. 

Goyavier, ii. 30. 

Gracilaria lichonoides, iii. 638. 

Grain d’ambrette, i. 209. 

,, de perroquet, ii. 308. 

Graines do Tilly, iii. 283. 

Graminese, iii. 557. 

Granatum littoreiun, i. 343. 

Gtangea madranpataua, ii. 248. 
Grantiii, iii. 677. 

Grantbi-parni, ii. 286. 

Grapes, i. 357. 

Gratiola Mouniera, lii. 8. 

Gratiole de Flnde, iii. 8. 

Great Galangal, iii. 440. 

Grenadier oommun, ii. 44. 

Grewia asiatica, i. 238. 

,, scabropbylla, i. 203, fe38. 

,, tUieefolia, i. 237. 
Gridhra-pattra, iii. 163. 

Grihakanya, iii. 467. 
Grishna-bundarika, ii. 103. 

Grislea mnltifloro, ii. 40. 

Groot Rijf-blad, iii, 60. 

,, Saur-blad, i. 164. 

Ground-nut, i. 494. 

Gua-babhul {Stjn. for Gum from 
A. Famesiana), i. 650. 

Guatteria longifolia, i. 46. 

Guava, ii. 30. 

Gurcha-bodbra, iii. 660. 
Gucbcbba-pusbpi, ii. 40. 

Gudasbtaka, iii. 312. 

Guda-tracb, iii. 204. 

Guda-trLia, iii. 693. 

Gudbapuma, iii. 131. 

Guduchi, i. 66. 

Guoiit petit ooliqi^, iii. 48. 

Gugal, i. 302. 

Gugar, i. 302 
Guggala, i. 195. 

Guggilamu, i. 196. 

Gnggiilu, i. 302, 

Gui, iii. 227. 

Guilanleu, iii. 227. 

Guilanneuf, iii. 227. 

Guimauve, i. 201. 


Guizotia aby 883 mioa, ii. 269. 

Gujar, i. 476. 

Gulab, i. 676. 

Gulabi-huvou, i. 674. 

Gulab-ka-phul, i. 674. 

Gulal, i. 600. 

Gulal-nu-pbul, i. 574. 

Gulancba, i. 64. 

Gulangabin, i. 675. 

Gulapba-cba-pbul, i. 674. 

Gulappu, i. 574. 

Gula-puvou, i. 674. 

Gular, iii. 338. 

Gulbas, iii 132. 

Gulcberi, iii. 493. 

Gul-Daudi, ii. 276. 

Gul-dora, iii. 123. 

Gulganji, i. 430. 

Gulbamaz, iii. 158. 

Gul-i- Abbas, iii. 132. 

Gul-i-bannfsbab, i. 141, 
Gul-i-gaozaban, ii. 520. 

Gul-i-gbafis, ii. 608. 

Gul-i-Kabadi, iii 636. 

Gul-i-piatob, i. 380. 

Gul-i-turab, i. 606. 

Gul-i-urba, iii. 94. 

Guli or Gali, i. 406. 

Gul-Jafari, ii. 321. 

Gul-jalil, i. 23. 

Gul-ka-attar, i. 576. 

Gul-kalli, i. 682, ii 608. 

Gul-kamab, ii. 377. 

Gulkand, i. 675. 

Gul-kbairu, i. 201. 

Gulkiri, iii. 536. 

GuUa, ii. 656. 

Giilnar, ii. 44. 

Guloo, i. 64. 

Gulsakari, i. 206. 

Gulsbabbo, iii. 493. 

Gul-tun, i. 339. 

Gulu, i. 228. 

Gulwail, i. 64. 

Gum Arabic, i. 641. 

„ „ (substitutes for), i. 

644. 

,, Bassora, i. 665. 

„ Benjamin, ii. 369. 

„ Indian, i. 644. 

Gumiadi, iii. 70. 

Gumar-tek, iii. 70. 

Gumbar, iii. 70. 

Gumodi, i. 424. 

Gundu-gungura, ii. 60. 

Gxmdumazii, i. 430. 

Gundumeda, i. 343. 

Guniyw, ii. 119. 

Gunj, i. 430. 
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G-tmja-gayat (a grass like Suna), iii. 
577. 

Gimjha, i. 430. 

Ghmta-galijeru, ii. 266. 
Ghmta-kalagara, ii. 266. 

Gut, iii. 697. 

Gurach, i. 64. 

Guragi, iii. 437. 

Gurige, iii. 268. 

Gurugu, iii. 139. 

Guraku, ii. 636. 

Giirbiani, i. 33. 

Gureii, ii. 37. 

Gurgal, i. 117. 

Gurgiyah, iii. 563. 

Guri-ginja, i. 430. 

Gurjo, i. 54. 

Gurjunio acid, i. 194. 

Gurkamai, ii. 549. 

Gurmala, i. 511. 

Guniti-chettu, ii. 442. 

Guti, iii. 503. 

Gutta Gambier, ii. 173. 

Guttier des pointres, i. 168. 

Guttiferae, i. 163. 

Guvaka, iii. 422. 

Guzhad, i. 476. 

Gwal-kakri, ii. 73. 

Gwan, i. 377. 

Gwid, iii. 227. 

Gymnema sylvestre, ii. 450. 

Gynmemio acid, ii. 454. 

Gynandropsis pentaphylla, i. 132. 
Gynocardia odorata, i. 142. 

Gynocardic acid, i. 145. 

Gypsophila Vaccaria, i. 155. 

,, Strutbium, i. 156. 


Habak, iii. 103. 

Habak-hadi, i. 310. 

Habak -i-Kirmani, iii. 83. 
Hab-el-aas, ii. 32. 
Hab-el-arar, iii. 371. 
Hab-el-anis, iii. 180. 
Hab-el-aefar, ii. 308. 
Hab-el-balaaan, i. 316.^ 
Hab-el-fakad, i. 475, iii. 76. 
Hab-el-gbar, iii. 214. 
Hab-el-habasbi, iii. 437. 
Hab-el-kakanaj, ii. 670. 
Hab-el-kalb, i. 390. 
Hab-el-kbatai, ii. 604, iii. 282. 
Hab-el-kulai, i. 448. 
Hab-el-labv, ii. 660. 
Hab-un-nil, ii. 530. 
Hab^el-mishk, i. 209. 
Hab-el-muluk, iii. 255. 


Hab-el-aanaubar-el-kibar, iii. 379 
Hab-ur-rashad, i. 120. 
Hab-us-salatin, ii. 604, iii. 282. 
Hab-aS'Sauda, or souda, i. 28. 
Hab-us-saudan or Sudan, i. 624. 
Hab-el-zalim, i. 213. 

Habenaria i^., iii. 386. 

Habbab or Habbabu, i. 219. 
Hadak, ii. 558. 

Hadavama, i. 133. 
Hadba-naeptanam, ii. 168* 
Heemarago, ii. 49. 

Haer, i. 67. 

Haft-barg, iii. 225. 

Hafuz, ii. 110. 

Hagala, ii. 78. 

Hagenia abyssynica, i. 570.. 

Haie fleurio, i. 606. 

Haj, i. 418. 

Hajar-el-ukab, i. 498. 

Hakano Abura, iii. 104. 
Hakkarike, ii. 244. 

Halad, iii. 407. 

Haladarava, i. 338. 
Haladio-vacbuag, i. 31. 

Halahala, iii. 400. 

Haidar, iii. 407. 

Haldi, iii. 407. 

Haldu, ii. 171. 

Halicaeabus, ii. 560. 

Haligilu, iii. 313. 

Halileb-i-asfar, ii. 2. 
Halileh-i-Cbini, ii. 2. 
Halileh-i-Hindi, ii. 2. 
Halileb-i-Jawi, ii. 2. 
HaUleb-i-Kabiili, ii. 2.. 
Halileb-i-Zangi, ii. 2. 
Halileb-i-Zirab, ii. 2. 

Halim, i. 120. 

Haliyun, iii. 486. 

Halkasa, iii. 123. 

Habuadbu, ii. 362. 

Hal-mekki, ii. 66. 

Halviva, iii. 47. 

Hamama, ii. 340. 

Hamamelidem, i. 593. 

Hamaz, iii. 167. 

Hana, ii. 1. 

Hande, iii. 549. 

Hansraj, iii. 624. ^ 

Hanzal, ii. 60. 

,, abmar, ii. 71. 

Haplantbus teutaculatns, iii. 47. 

„ verticiUatus, iii. 47. 
Har, ii. 1, 376. 

Hara, ii. 1. 

Harada, ii. 263. 

Harade, ii. i. 

Haradbacbcbaka, i. 590. 
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Harak) iii. 677. 

!Haran — see Hiran. 

Harbara, i. 486. 

Hardu, ii. 171. 

Ilard-un-nil, ii. 137. 
Hardwickia pinnata, i. 609. 
Haridradve, lii. 408. 

Harikasa, iii. 42. 

Harimantha, iii. 67. 
Harin-harra, i. 341. 
Harin-khana, i. 341. 

Haritaki, ii. 1. 

Harita-manjari, iii. 291. 
Hariyali, iii. 577. 
Harj-es-ahayatiii, ii. 133. 
Harjora, i. 3G2. 

Harjori, i. 63. 

Ilarjuya, ii. 624. 

Harkai or Harki, ii. 414. 
Harkitab, iii. 41. 

Haikinjal, i. 46. 

Harkuch, ii. 266. 
Harkiicihkanta, iii. 42. 

Harlalu, i. 684. 

Harmal, i. 365. 

Harmaliiie, i. 264. 

Hannine, i. 354. 

Haro, iii. 314. 

Harreri, i. 561. 

Harsaukar, i. 362. ^ 

HarsiDg, ii. 376. 

Harsinghar, ii. 376. 

Harwana, i. 461. 

Hasak, i. 244, ii. 2^2. 

Hasani, iii. 268. 

Ilasha, iii. 109. 

Hashifib, iii. 322, 332. 
Hasbisbat-el-kalb, iii. 118, 
Hashish at- el "tilial, iii. 626. 
Hashshashin, iii. 321. 
Hasilubaii-cl-Jawi, ii. 370. 
Hasisunthi, iii. 420, 
Hasti-sunda, ii. 525. 

Hasttda regia, iii. 479. 
Hathi-khatiyan, i. 218. 
Hathi-paila, i. 233. 
Hathi-shura, ii. 625. 
Hathi-sundhana, ii, 625-. 
Hati-feura, ii. 625. 

Hatsca, iii. 104. 

Hatti-gida, i. 225. 

Haya-niara — see Asva-maraka. 
Haya-puchchha, i.49l, 
Ha/ar>bandak, iii. 149. 
Hazar-danah, iii. 260. 
Hazaz-el-sakhar, iii. 628. 
Heart-pea, i. 366. 

Hedde, ii. 171. 

Hedge mustard, i. 121. 


Hedti,ii. 171. 

Hedychium spicatum, iii, 416, 417. 
Hee — see Hi. 

Heggurutike, iii.^493. 

Heil, iii. 437. 

Hejakiyus, ii. 430. 

Hejurchei, iii. 125. 

He-kien, ii. 264. 

Hela (Bombay Syn. for T. belerica), 
ii. 5. 

Heleniu, ii. 261. 

Heliciu, iii. 367. 

Helicteres Isora, i. 331. 

Heliotropium brevifolium, ii. 626. 

Eiohwaldi, ii. 626* 
europeum, ii. 526. 
indicum, ii. 525. 
ophioglossum, ii. 624, 
uiidulatum, ii. 526. 
Hclxiue, ii. 642. 

Hemaxmshpi, iii. 462. 

Hemidosmus indie us, ii. 446. 

Hemlock, ii. 110. 

Hem-mara i. 292. 

Henunushti, ii. 458. 

Hemp, iii. 318. 

Hemp Agrimony, ii. 247. 
Hemp-leaved Hibiscus, i. 213. 
Hcmprichia erythraca, i. 313. 
Hemsagar, i. 590. 

Henbane, ii. 626. 

Henna, ii. 41. 

Henne, ii. 41. 

Henno- tannic acid, ii. 43. 

Herb Grace, i. 251. 

,, Robert, i, 249. 

Herba admirationis, iii. 124. 
doce, ii. 132. 
ma*roris alba, iii. 266. 

,, rubra, iii. 266. 
Schsenanthi, iii. 657. 

Solaris, ii. 626. 
spirahs hirsuta, iii. 427. 
symphoniaca, ii. 626. 

Herbe a bouc, ii. 244. 

^ cousin, i. 238. 
a fievre, ii. 247. 
a Madame Boivin, ii. 427. 
a mal de t6te, i. 690. 
a mauvaises gens, i. 340. 
a mechants, i. 340. 
aux chantres, i. 121. 
aux sorciers, ii. 584. 
qu5rit-vite, ii. 264. 
Jeau-Robert, iii. 267. 
puante, i. 131, 
sacree, iii. 58. 

Tombee, iii. 124. 

Herminic acid, i. 255. 
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HermodAotylnSi iii. 495. 

HdipestiB Moimieray iii. 8i 
Hesperetic add, i. 273. 

Hesperetin, i. 273. 

Hesperidin, i. 273. 

Heterophragma Boxburghii, iii. 24 i 
Heuber, i. 60. 

Hibiscus Abehnoschus, i. 209. 

„ cancellatus, i. 210. 

,, esculentus, i. 210. 

„ populneus, i, 214. 

,, Hosa-siuensis, i. 204. 

,, Subdariffa, i. 212. 

,, tiliaceus, i. 228. 

Hijja, ii. 17. 

Hijjal, ii. 17. 

Hijjala, ii. 17. 

Hijli-badam, i. 386. 

Hil (^Mahometan 8yn. for Oardamom), 
iii. 428. 

Hil-bawa, iii. 428, 436. 

Hilamoohi, ii. 666. 

Hilamocbika, ii. 666* 

Hill Ohampa, i. 43. 

HUtit, ii. 142. 

Hima-druma, i. 331. 

Himaja, ii. 2. 

Himalayaii Birch, iii. 369. 
Hin-bin-tal, iii. 462. 

Hinduba, ii. 311. 

Hing, ii. 141, 147. 

Hingan, i. 284. 

Hingana, i. 284. 

Hingcha, ii. 266. 

Hingol, i. 284. 

Hingon, i. 284. 

Hingoria, i. 284. 

Hingra, ii. 143, 147. 

Hingu, ii* 142. 

Hingu-nadika, ii. 207* 

Hingn-patri, i. 285. 

Hingvashtaka, i. 270. 

Hinna, ii. 42. 

Himia'i-koreish {Arabic Syn, for 
Gharela), iii. 627. 

Hippion {Syn, for Enicostema littorale)) 
u. 616. 

Hira-dakhan, iii. 504. 

Hira-dukhi, iii. 504. 

Hirada, ii. I. 

Hiran-dodi, ii. 444. 

Hiran-khuri, i. 237, ii. 319. 

Hiranpad, ii. 542. 

Hiranpadi, ii. 542. 

Hiranpag, ii. 542. 

Hirauvel, ii. 228. 

Huanya-tuttha, iii. 499. 

Hixe-Dslli, ii. 81. 

Hirimaddina, ii. 566. 


Hirva-ohaha) iii* 564. 

Hitohenia caulina, iii. 406. 

Hittagani, iii* 509. 

Hoa-phung, i. 506. 

Hog gum, i. 565. 

„ plum, i. 395. 

,, weed, iii. 130. 

Hogesappu, ii* 632. 

Ho>kilam, iii. 220. 

Holada, i. 213. 

Holarrhena antidysenterica, ii, 39 1* 
HoUngi, iii. 400. 

Holly-leaved Acanthus, iii. 42. 
Holoptelea integrifolia, iii. 318. 
Holostemma Khcedii, ii. 457. 

Holy Basil* iii. 86. 

„ Garlic-pear, i. 133. 

Homeriana, iii. 149. 

Homoquininc, ii. 188. 
Homopterocarpine, i. 463. 

Honde, ii. 410. 

Iloney-bush, i. 265. 

Honge, i. 468. 

„ oil, i. 470. 

Honn5, i. 464. 

Hoo — &ce Hu. 

Hopea — see Symplocos. 

Hora, ii. 1. 

Horehound, iii. 117. 

Horjora, i. 362. 

Horned Cumin, i. 117. 

„ Wood-sorrel, i. 246. 
Horseradish -tree, i. 396. 

Hotai, i. 314. 

Hoya yolubilis — tec Dregea volu- 
bilis. 

Hrasva-pancha-mula, i. 244. 
Hridayarnavarasa, ii. 549. 

Hrivera, 1. 224. 

Huang-hang, iii. 153, 

Hucha-sasavi, i. 131. 

Hudai, iii. 20. 

Hugonia Mystax, i. 243. 

Huile am5re, i. 214. 

„ de ba^ane, i. 40. 

Hulhul, i. 181, 132. 

Hulwa, iii. 387. 

Hum, Huma, iii. 369* 

Humula, iii. 414. 

Hunase, i. 532. 

Hura, iii. 314. 

Hurf, i. 120. 

Huxhur, i. 131, 132. ' 

Hurhuria, i. 131, 132. / 

Hurina-shook-ohiua, Iii* 501* ) 

Hurmal, i. 252. f 

Hurmaro, i. 252. 

Huriii-dalimbe, ii. 44. , ' 

Hujm-i-Yusuf, iii. 641. 
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HuBnun^ i. 858. 

Hutohu-elln, ii. 269. 

Hnziz-i-Hindi, i. 65. 

HjdnooarpiLS alpina, i. 147. 

„ anthelminticai i. 147. 
,, Wightiana, i. 148. 

Hydrooarotin, ii. 136. 

Hydroootamine, i. 87. 

Hydrocotyle asiaticja, ii. 107. 

Hygrophila spinosa, iii. 36. 

Hymenodiolyon exoelsmn, ii. 193. 

Hymenodiotyonine, ii. 194. 

Hyoscine, ii. 630. 

Hyosoyamioe) ii. 630. 

Hyoflcyamns albuB, ii. 628. 

,, aureus, ii. 628. 

„ insanus, ii. 626. 

,, muticus, ii. 626. 

,, diger, ii. 626. 

„ reticulatus, ii. 626. 

Hypeooum procumbens, i. 116. 

Hypericineae, i. 162. 

Hyperioon, i. 162. 

Hypericum androsaemum, i. 162. 

,, perforatum, i. 162. 

Hyphcsne ooriacea, iii. 515. 

Hyssopus parviflora, iii. 116. 

Hystiix frutex, iii. 44. 

Hyufarikun, i. 162. 


Icbobura-mula, iii. 159. 
lohnocarpus frutesoens, ii. 423. 
Idkhir, iii. 563. 

Idlim, i. 407. 

Idlimeh, i. 407. 

Idris yaghi, iii. 560. 

Ihlilaj, ii. 2. 

Iklil-ei-malik, i. 404. 

Ikshu, iii. 593. 

Ikshugandha, i. 243, iii. 86. 
Iksbura, iii. 36. 

Baohi, iii. 428. 

Zlaik-kaUi, iii. 253. 
Bak-el-ambat, i. 378. 
Bak-er-Bumi, i. 378. 
Bavangappu, ii. 20. 

Bayaoni, iii. 428. 

Blioium Griffithii, i. 40. 

religiosum, i. 41 » 
▼erum, i. 39. 

, ii. 355. 

*467. 

|82. 

.420. 

b, U. 549. 
b, ii. 550. 



Hedde, iiTT5 
Hedge musta? 


‘5 . It, 392. 


Indarjau (sweet), ii. 397. 

Indbana, li. 285. 

Indian aconite, i. 1. 

,, arrowroot, iii. 405. 

„ bdellium, i. 810. 

„ birtbwort, iii. 158. 

„ butter-tree, ii. 356. 

„ com, iii. 5{9. 

,, costus, ii. 297. 

„ hemp, iii. 318. 

,, kino, i. 464. 

,, lilac, i. 322. 

,, lycium, i. 65. 

,, madder, ii. 199. 

,, masticb, i. 379. 

,, melissa, iii. 565. 

,, mustard, i. 123. 

,, pennywort, ii. 107. 

„ persimmon, ii. 366. 

„ sarsaparilla, ii. 446. 

,, shot, iii. 449. 

,, spinach, iii. 148. 

,, squill, iii. 476. 

,, turnsole, ii. 525. 

,, wild vine, i. 362. 

,, wintergreen, ii. 325. 

Indican, i. 410. 

Indicon, i. 407. 

Indigo, i. 406. 

„ blue, i. 406. 

„ dyers’, i. 406. 

Indigofera anD, i. 408. 

„ aspalathoides, i. 41 

,, enneaphylla, i. 412, 

,, pauciflora, i. 408, 4 

,, tinctoria, i. 406. 

j, " trifolia ta, i. 412. 

Indigotier tinctorial, i. 406. 

Indivara, i. 71. 

Indravana, iii. 319. 

Indravaruni, ii. 60. 

Indrayan, ii. 59. 

Indray ava, ii. 392. 

Indum Podi, iii. 383. 

Inflatine, ii. 325. 

Ingli, ii. 17. 

Ingu, ii. 141, 147. 

Ingua, i. 284. 

Ingudi, i. 285. 

Inguva, ii. 141, 147. 

luji, iii. 420. * 

Inula Helenium, ii. 259. 

„ racemosa, ii. 260. 

„ Boyleana, ii. 260. 

Inula -camphor, ii. 261. 

Inulin, ii. 261. 

Inulol, ii. 261. 

lonidium sufbrutioosum, i. 189. 

Ipeoa du pays, ii. 489. 
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Ipeoa pays, iii. 278. 

,f sauTage, ii. 439. 

Ipeoacuanlia blanc, ii. 427. 

,, (coimtiy), i. 333. 

Ipoh, iii. 348. 

Ipomsea aquatica, ii. 540. 

„ biloba, ii. 636. 

„ bona-nox, ii. 640. 

,f campannlata, ii. 540. 

,, digitata, ii. 534. 

,, hederacea, ii. 530. 

,, muricata, ii. 532. 

,, pes-caprsp, ii. 536. 

,, pes-tigridis, ii. 540. 

,, quamoclit, ii. 540. 

, , reniformis, ii . 539. 

,, sepiaria, ii. 540. 

,, Binuata, ii. 540. 

„ Turpetbum, ii. 527. 

,, nniflora, ii. 640. 

,, vitifolia, ii. 539. 

Ippa-cbettu, ii. 355. 

Ippa-gida, ii. 355. 

Irakta polam, iii. 467. 

Irangun-malli, ii. 13. 

IridesB, iii. 451. 

Irw, i. 122. 

Ins foetidiHsima, iii. 510. 

,, floreutina, iii. 452. 

,, germanica, iii. 461. 

Irk-es-sus, i. 492. 

Irojappu, i. 574.^ 

Iron-wood tree, i. 170, ii. 34. 

Irsa, iii. 452. 

Isa-bevu, i. 323. 

Isabakoln, iii. 126. 

Isaka-dasarikura, ii. 105. 

Isapagala-vittuln, iii. 126. 

Isamdliari, iii. 76. 

Isbagbol, Ui. 126. 

Isca de Jaca, iii. 630. 

Isfanaj, iii. 146. 

Isferaj, iii. 486. 

Ishama-koda-nar, iii. 493* 

Ishan-cbedi, iii. 520. 

Isbappukol-virai, iii. 126. 

Isharmul, iii. 158. 

Ishlan, iii. 142. 

Ishonniil, iii. 158. 

labta-kapatha, iii. 562. 

Isbvara-miiri, m. 159. 

Ishvara-veru, iii. 159. 

Isbvari, iii. 158. 

Isbvari-bem, iii. 159. 

Iskabinab, ii. 160. 

Iskiras, ii. 627. 

Isknlukaiidriuii, iii. 626. 

Iskurdiyim, iii. 126. 

Isoaoetio acid, iii. 276. 


Isobesperidin, i. 275. 
Isopelletierine, ii. 49. 
Ispagbul, iii. 126. 
Ispanaj, iii. 146. 
Ispana^, iii. 146. 
Ispand, i. 252. 

Isparzab, iii. 126. 
Iswand, i. 255, ii. 43. 
Iswar, iii. 60. 

Italian senna, i. 530. 
Itrilal, ii. 133. 

Ivain, ii. 274. 

Ivaol, ii. 274. 

Ivraie, iii. 582. 

Ixia, iii. 461. 

Ixodes Ricinus, iii. 302. 
Ixora coccinea, ii. 212. 

„ parviflora, ii. 214. 
Izkbir, iii. 558. 
Izkbir-i-jami, iii. 572. 


Jack-tree, iii. 365. 

Jadeb, iii. 94. 

Jadikai, iii. 192. 

Jadipattiri, iii. 192. 
Jadn-i-dibkan, iii. 455. 

Jadwar, i. 20, iii. 399. 
Jadwar-i-kbatai, i. 21. 

Jafarabad aloes, iii. 467. 

Jafran, iii. 453, 

Jagdala, iii. 15. 

Jaggam, i. 152. 

Jaggery, iii. 597. 

Jagbana-pbala, ii. 549. 
Jagnodumar, iii. 338. 
Jabari-naral, iii. 520. 
Jabari-sontaka, ii. 417. 
Jabudanab, i. 477. 

Jaiugbani, ii. 345. 

Jaimanga], iii. 16, 

Jaipbal, iii. 192. 

Jaisbto-moi^u, i. 491, 

Jajbugri, iii. 348. 

Jaji-kaya, iu. 192. 

Jaji-kayi, iii. 192. 

Jal^mi, i. 371. 

Jakusbi, ii. 153, 

Jal, ii. 380. 

Jalani, ii. 82. 

Jalariyamed, ii. 373. 

Jalasaya, iii. 550, 562* 
Jal-brabmi, iii. 8. 

Jal-Kanbbi, iii. 660. 

Jal-odbbuta, iii. 660. 

Jamaica wild liquorice, i, 430. 
Jamalgota, iii, 281. 

Jambava (Syn, for Jamun), ii. 25. 



An>i!Z, 


35 


Jambhira, iii. 109. 

Jaxnbira, i. 269. 

Jambu, ii. 25. 

Jambudo, ii. 25. 

Jambul, ii. 25. 

Jambulin, ii. 2 >, 

Jamrasi, i. 345. 

Jamti-ld-bel, i. 57. 

Jamun, ii. 25. 

Janar, iii. 579. 

Jangli-akhroda, iii. 278. 
Jangli-akhrot, iii. 278. 

Jangli-arandi, iii. 274. 
Jangli-chichonda, ii. 73. 
Jangli-erendi, iii. 274. 

Jangli-haldi, iii. 396. 

Jangli-kanda, iii. 476. 

Jangli-methi, i. 206. 

Jangli-niidrika, i. 108. 

Jangli-muli, ii. 255. 

Jangli-pikwan, ii. 437. 

Jangli-piyaz, iii. 476. 

Jangli-siiran (Bombay Syn. 
iii. 546. 

Jangli-ushbah, iii. 503. 

Jangomaf>, i. 152. 

Janjida, iii. 319. 

Janthalla, ii. 386. 

Japa, i. 204. 

Japaconitine, i. 5. 

Japanese isinglass, iii. 635. 

Japatri, iii. 192. 

Japhala, iii. 278. 

Jarap-nebn, i. 269. 

Jaramla {Uind, Syn. for P. Nimri), 
iii. 265. 

Jarigabuli-mara, i. 168. 

Jarjir, i. 130. 

Jasmine, ii. 376. 

,, tree, ii. 421. 

Jasminine, ii. 379. 

Jasminum arborescens, ii. 379. 

„ flexile, ii. 380. 

„ grandiflonim, ii. 378. 

„ Htoreum, iii. 77. 

„ Sambac, ii. 379. 

Jastmd, i. 204. 

Jasns, i. 204. 

Jatamamshi, ii. 233. 

Jatamansbi, ii. 233. 

Jatamashi, ii. 233. 

Jatamasi, ii. 233. 

Jateorrhiza calumba, i. 47. 

Jati, ii. 378, iii. 192. 

Jati-pattiri, iii. 192. 

Jati-pattri, iii. 192. 

Jati-pbala, iii. 192. 

Jatilua, iii. 192. 

JatiUi iii. 539. 


Jatropba Curcas, iii. 274. 

„ glandnlifcra, iii. 272. 

„ multifida, iii. 277. 

,, nana, iii. 274. 

Jatuka, ii. 142. 

Jau — bee Jhau. 

Jau-i-jadu, i. 162. 

Java, i. 204. 

,, almond, i. 320. 

Javaniya, ii. 288. 

Javantari, iii. 192^ 

Javas, i* 239. 

Jaraso, i. 418. 

Jawa'^a, i. 418. 

Jawashir, ii. 152. 

Jawitri, iii 192. 

Jawitri-ka-tel, iii. 193. 

Jaya, i. 474. 

Jayanti, i. 474. 

Jayapala, iii. 281. 

Jayapatri, lii. 192. 

Jaypal, iii. 281. 

Jazar, ii. 135. 

Jclledu-cbettu, ii. 428. 
Jelly-loaf, i. 207. 

Jennappa, i. 400. 

Jepal, iii. 274. 

Jequirity, i. 430. 

Jestliimadb, i. 491. 

Jet, i. 474. 

Jetbimadb, i. 491. 

Jevi, iii. 338. 

Jhagra-gula, i. 497. 

Jhal, ii. 77, 380. 

I, Jhanjhania, i. 400. 

Jhankara, iii. 47. 
Jhar-ki-haldi, i. 63. 

Jharasi, ii. 103, 

Jhau, i. 160. 

Jhavuka, i. 160. 

Jhingi, ii. 523. 

Jhingini, ii. 523. 

Jbir'nnno, ii. 523. 

Jhinti, iii. 43. 

Jhirang, i, 262. 

Jibanti, iii. 389. 

Jibantic acid, iii, 391. 
Jibantine, iii. 391. 

Jiba-sak, iii. 389. 
Jidi-mnmidi-vittu, i. 385. 
Jila-kara, ii. 113. 

Jili, iii 345. 

Jima, ii. 103. 

Timi-kand, iiL 645. 
Jimmi-mara, i. 256. 

Jimuta, ii. 82. 

Jingan, i. 393. 

Jingili, iii. 29 . 

Jingini, i. 393. 
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Jixiki*Tittulti, ii. 630* 

Jittmpaku, ii. 442. 4 
Jiva. iii. 390. 

iii. 390. 

Jiyal, i. 393. 

Jivanpiitra, iii. 272. 

Jival-sreshtha, iii. 390. 

Jiyanti, iii. 389. 

Joan, ii. 116. 

JoVb teiurs) iii. 673. 

Joi-pani, iii. 65. 

Jonesia Asjogam, i. 607. 

Jonk-mari, u. 346. 

Jotri, iii. 192. 

Jowz-bawa, iii. 192. 

Jowz-el-kai. ii. 460. 

Jowz-el-marj, ii. 560. 

Jowz-el-mathil, ii. 460, 586. 

Joyi, iii. 338. 

Juar, iii. 580. 

Jngeoline, iii. 29. 

Jujube, i. 350. 

Juiubier, i. 360. 

Jnlnar, ii. 44. 

Jum, i. 319. 

Jumiz, iii. 340. 

Juncus odoratuB, iii. 553, 662, 664. 

„ triangulariB, iii. 563. 
Jung-gala, ii. 229. 

Jungle almond, i. 148. 

geranium, ii. 212. 

Jungli-madan-mast-ka-pbul, iii. 383. 
Juniperus communis, iii. 371. 
Jusquiame noire, ii. 626. 

Jusquiamus, ii. 627. 

Jussuea sufl^tioosa, ii. 49. 
JustioiaEcbolium, iii. 49. 

„ Gendarussa, iii. 48. 

,, nasuta, iii. 66. 

,1 picta, iii. 49. 

procumbens, iii. 49. 

Juttuye, ii. 442. 

Jwzu^, iii. 348. 

Jyotiflhmati, i. 344, 366. 


Kaat-plaster, ii. 322. 
SAbab-ohini, iii. ISO* 
Xababeb, iii. 180. 


KabaOi, ii. SBU 
£alnk», 1. 87. 

Kabir Bar, iii. 340. 
Kabra-juyi, iii, 272. 
Kabuli-maataki,!. 877. 
Kaoohantharai, ii. 108. 
Eaohara, iii. 656. 
Kachipadel, ii. 216. 
Kaohnar, i. 636. 
Kacholam, iii. 399* 
Kachora, iii. 401. 
Kacborum, iii 399. 
Kacbradam, iii. 509. 
Kachu, iii. 644. 

Kachula, iii. 414. 
Kacbuman, iii. 560. 
Kachura, id. 399. 
Kaohur-kacba, iii. 417. 
Kad-bevu, i. 332. 
Kada-jemudu, lii. 252. 
Kada-nevali, iii. 252. 
Kada-nivali, iii. 262. 
Kada-para, iii. 163. 
Kada-tulasi, iii. 86. 
Kada-uddbu, i. 491 . 
Kadabogesappn, ii. 322. 
Eladalai, i. 486. 
Kadalai-kadi, i. 486. 
Kadalaya, i. 430. 

Kadali, i. 486, lii. 443. 
K!adal-pala, ii. 641. 
Kadaly, ii. 379. 

Kadamb, ii. 169. 
Kadamba, ii. 169. 
Kadamb6, li. I >9. 
Kadamik, li. 17. 
Kadapum, ii. 17. 

Kadar, iii. 536. 
Kadarishina, iii. 396. 
Kadat-rengay, iii. 520. 
Kadavala-mara, ii. 169, 
Kadavanohi, ii. 79. 
Kaddlashinge, ii. 50. 
Kadbab,i. 137. 

Kadi, iii. 636. 
Kadige-garaga, m. 266. 

Kadim-el-bint, ii. 267. 
Kadisbe, iii. 269. 
Kadoo-para, ii. 319. 
Kadu — itee Karu. 
Kadu-cai-pu, ii. 3. 
Eladii-dorka, ii. 80. 
Kadu-indarjau, ii. 892* 
Kadu-iirage, ii. 241. 
BZadu-kavath, i. J48. 
Kadu-khaiur, i. 382. 
Kadu-sirola, ii. 80. 



Endunugge, i. 480. 

Kadva^gokhru, iii. 84. 

Eadya-Jamara, ii. 262. 

Kadyi-ghisodi) ii. 81. 

Eadyo-indarjaU) ii. 892. 

Kadyo-jiri, ii. 241. 

Eflempferia Gklangay iii. 414. 

„ rotunda, iii. 416. 
Eaempferid, iii, 439. 

Ejempferide, iii. 439. 

Kaf-i^eslia, i. 117, 

Blaf -Maryam, i, 117, iii. 76. 
Eaf-el-hasar, iii. 626. 

Eaf-i-Adam, ii. 304. 

Eafuus, i. 115. 

Kafri-mirch, ii, 563. 

Kafur, iii. 200. 

Eaghazi-limbu, i. 278. 

Kagli, i. 657. 

Kah-i-Maka for Idkhir), iii. 

563. 

Kabu, ii. 11, 813. 

Eahvali, ii. 215. 

Eai-dai-bi, ii. 252. 

Kaadaryamu, in 355. 

Kaighaman, i 822. 

Eaikaban, i. 322. 

Eaikabr, i. 195. 

Eaipajira, li. 103. 

Kaipbal, ni. 355. 

Kaisum, ii. 272. 

Kaita or Eaitha, ii. 586, iii. 535. 
Kaita-cbakka, iii. 507. 

Kaivishi-ilai, ii. 266. ^ 
^Kaiyappudai-tailam, ii. 23. 

Eaj, i. 45. 

Eajali, i. 459. 

Kajar-vel, i. 470. 

Kajit, iii. 41. 

Krtjra, ii. 458. 

Eaju, i. 385. 

Kaiur, iii. 520. 

EaKajangba, i. 365. 

Eakomamii, ii. 549. 

Kakamari, i. 50. 

Elakamata, ii. 549. 

Eakapalam, ii. 70. 

Eakapbala, i. 50. 

Kakatoddali, i. 260. 

Eakatundi, ii 427. 

Eakaoba, i. 497. 

Kakadia, ii. 364. 

EakaU, i. 268. 

Kakana^, ii. 560. 

SAkax^singi, i. 374. 

Kikara-phettu, ii. 78. 


ii. 880. 

Eakkanaa-kodi, i. 459. ^ 

Kakkata-shingi, i. 874. 
Kakkay-koUi-virai, i. 50. ' 

Eakke-kayi, i. 5L1. 

Eakkola, i. 268. 

Kakkolaka, i. 268. 

Eakmachi, ii. 549. 

Eakmari, i. 50. 

Kaknaj, ii. 560, 561, 569. 
Eakuaj-el-manoum, ii. 566. 
E^ko-dumbara, iii. 346. 

Eakphal, i. 50. 

Kakra-singi, i. 374. 

Kakra-sringi, i. 374. 

Eakria-goud, i. 454. 

Eakrol, ii. 77. 

Eakronda, ii. 252. 

Kakui oil, iii. 278. 

Kakulab, iii. 428. 

Eakulab-i-kibar or Hil-bawa, iii, 
436. 

Eakulak {Arahe Syn, for L.^ temu- 
lentum), iii. 582. 

Eakuti, iii. 115. 

Eala, ii. 528, iii. 443. 

Kala-adulsa, iii. 49. 

Eala-ala, iii. 423. 

Eala-bikb, lii. 400. 

Kala-bol, iii. 467. 

Eala-damar, i. 319. 

Kala-dana, li. 530. 

Kala-dbatura, ii. 585* 

Eala-drakb, i. 361. 

Kala-jam, li. 25. 

Eala-]ira, i. 28. 

Eala-kadva, ii. 193. 

Eala-kbajur— Eadu-kbajur. 
Eala-kirait or kirayat, iii. 47. 
Eala-kura or kuda, ii. 397. 

Eala-layi, iii. 480. « 

Eala-mesbi, ii. 528. 

Eala-nagkesar, iii. 210. 

Eala>pama, ii. 528. 

Eala- til, ii. 269. 

Eala-vala, i. 224. 

Ealabanda, iii. 467. 

Ealabasb, iii. 24. 

Ealaippai-kizbangu, iii. 480. 

Ealaka, ii. 419, iii. 586. 

Ealamb, ii. 169. 

Ealamb'kiobri, i. 47* 

Ealamb-ki-jar, i. 47* 

Ealamba, ii. 169. 

„ yer, i. 47. 

„ yeru, i. 47* 
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Kalambaky iii. 219. 

Kalambaka, ii. 171. 

Kalambi, ii. 540. 

Kalancboe laciniata, i. 590. 

,, spathulata, i. 590. 
Kala'ignra, ii. 870. 

Kalapu, iii. 627. 

Kalara, ii. 255. 

Kalarva, ii. 380. 

Elalavi, iii. 480. 

Kalavi'kaya, ii. 419. 

Kaldera Bush^ iii. 535. 

Kale- lire, i. 28. 

Kalfan, iii. 204, 208. 

Kalg-ori, lii. 20. 

Kalgforu, iii 20. 

KaH-beli-panna-marayara, iii. 625. 
Kali-haldi, iii. 403. 

Kali-bari, iii. 480. 

Kali-jiri, ii. 241. 

KaU-kari, iii. 480. 

Kali-kangbi, i. 208. 

Kali-ka8ondi, i. 521. 

Kali-kutki, iii. 11. 

Kali-mirach, iii. 1C6. 

KaH-min, lii. 166. 

Kali-musli, lii. 462. 

Kali-pandan, iii. 625. 

Kalinga, ii. 392. ^ 

Kalingada, ii. 63. 

Kalitm, iii. 126. 

Kalivasu, iii. 130. 

Kaliyana-murngg^, i. 451. 

Kalkas {Arabic 8yn* for Alocasia 
ludica), iii. 544. 

Kal-kasonda, i. 521. 

Kallasabatra-sige, ii. 197. 

Kalli, iii. 252. 

Kolli-Kombu, iii. 252. 

Kallurivi, ii. 37. 

Kallur-vanchi, ii. 37. 

Kalmeg, iii. 46. 

Kalmi-sak, ii. 540. 

Kalo-miri, iii. 166. 

Elalonji, i. 23. 

Kalpasi, iii. 627. 

KAlpert, ii. 72. 

Kalm, i. 228. 

Kalsunda, iii. 43. 

Kal-umar, iii. 346. 

Kalun-jirun, ii. 119. 

Kamaob, i. 447. 

Kamafitus, ii. 255. 

Kamagu, iii. 522. 

Kamakshi, lii. 449. 

Kaxnal, i. 71. 

kakri, i. 72. 
pbul, ii. 510. 


Kamala, i. 71, iii. 296. 
Kamala-ni-xnala, i. 55. 
Kamalata, ii. 540. 
Kamancbi-cbettu, ii. 549. 
Kamappu, hi. 383. 

Kamarkas, i. 454, iii. 89. 
Kamazariyns, h. 257, iii. 125. 
Kambhari, iii. 70. 

Kamboja, iii. 261. 
Kambu-malini, ii. 516. 
Kambu-pushpi, ii. 516. 
Kamela-mavu, iii. 296. 
Kamila, iii. 296. 

Kamini, i. 265. 

Kaminpulai, iii. 138. 
Kamkam, ii. 370. 
Kam-kasturi, iii. 83. 
Kamla-ncbu, i. 270. 

Kamobi, iii. 264. 
Kamobi-jo-cbodo, ii. 264. 
Kamobi-jo-pun, iii. 264. 
Kampilla, iii. 296. 

Kamraj, i. 365. 

Kamrup, iii. 345. 

Kamugu, iii. 522. 

Kamun, ii. 114. 
Kamun-i-Farsi, ii. 114. 
Kamun-i-Kirmani, ii. 114. 
Kamun-i-muluki, ii, 117. 
Kamun-i-Nabti, ii. 114. 
Kamuni, ii. 549. 

Kamus, iii. 375. 

Kana, iii. 176. 

Kana-mula, iii. 178. 

Kanab, iii. 323. 

Kanakbira, iii. 323. 
Kanakaia, i. 366. 
Kanakapbala, iii. 281. 
Kanbber, iii. 394. 

Kanako, iii. 281. 
Kanakcbampa, i. 233. 
Kanana-eranda, iii. 274. 
Kanang-karai, iii. 509. 
Kanapa, ii. 17. 

Kanapa-tige, i. 365. 
Kanapbata, i. 366. 

Kanari, i. 320. 

Kanari, i. 320. 

Elanbil, lii. 297. 

Kancb, i. 260. 

Kancba, iii. 319. 

Kancbana, i. 536. 
Elanchanara, ii. 536. 
Kancbara, iii. 509. 

Kanchari, ii. ^22. 

Kancbata, iii. 509. 
Elanobava-ela, hi. 319. 
Kancbava-pala, iii. 319. 
Kanchaya-vitta, iii. 319. 







Eaatichi, ii. 549, iii. 294. 
Elanchi-chettu, ii. 549. 
Kanohi-Tala, i. 536. 
Kanchkiiri, iii. 313. 
Kauohuki, ii. 566. 

Kanchuri, iii. 313. 

Kand, iii. 593. 

Kanda, iii. 476, 545. 
Elandaliari-liing, ii. 151. 
Kandal, ii. 156. 

Kandamani, iii. 449. 
Kandamurgarittam, iii. 504. 
Kandan-kattiri, ii. 557. 
Kandarola-mara, i. 213. 
Kande — see Kanda. 

Kandel, i. 499. 

Kandelia Rheedii, i. 499. 
Kandir yak, iii. 325. 
Kandul, i. 228, iii. 356. 
Kangar-i-safed, ii. 306. 
Kangar-khar, iii. 143. 
Kanghi, i. 207. 

Kanguni, i. 344. 

Kaniar, i. 333. 

Kanir, ii. 398. 

Kanigila, ii. 398. 
Kanjalkama, i. 170. 
Kanjiram-eittlial, iii. 231. 
Kanjiyal, iii. 444. 
Kankahar, i. 322. * 

Kaiikir, i. 319. 

Kanki, ii. 367. 

Kaukul, iii. 180. 

Kankola, iii. 180. 

Kankra, ii. 211. 

Kanna, ii. 509. 

Kankuti, i. 523. 

Kanni elam, iii. 433. 
Kanmrakkuru, ii. 458. 
Kanocha, iii. 26 5. 

Kanphal, ii. 315. 

Kanphuti, i. 131, 366. 
Kanta-bharanni, iii. 68. 
Kanta-gorkamai, ii. 384. 
Kantajati, iii. 43. 
Kantakara, ii* 557. 
Kantakari, ii. 557. 
Kantakarya-valeha, ii. 558. 
Kantakini, ii. 557. 
Kantanatia, iii. 138. 
Kantashelio, iii. 43. 
Kanlawaras, ii. 308. 
Kautaka-druma, i. 215. 
Kantaka-pattra, iii. 468. 
Kantalo-dambbo, iii. 138. 
Kantam-kattiri, ii. 557. 
Kante-dhotara, ii. 585. 
Kante-haaan, iii. 268. 


Elante-kangi {Syn, for Dioscorei^ 
aculcata), lii. 551. 

Kante-math, iii. 138. ' 

Kante-ringani, ii. 557. 

Kanturiyun, i. 157. 

Kanuga chettu, i. 468. 

Klanval, i. 71. 

Kanwel, iii. 464. 

Kanyakn, iii. 468. 

Kapala, iii. 296. 

Kapas, i. 225. 

Kapata, i. 207. 

Kafur, iii. 200. 

Kaon-leang-keangtsze, iii. 441. 
Kapikachcbu, i. 448. 

Kapi priya, i. 282. 

Kapi-tana, i. 562. 

Kapittba, i. 282. 

Kapila, iii. 296, 300. 

,, pod, iii. 296. 

Kapili, hi. 300. 

Kapita, iii. 296. 

Kapli, hi. 296. 

Kapuop, i. 115. 

Kapok cake, i. 217. 

Kapota-varni, iii. 4‘28. 
Kappal-melaka, ii. 563. 

Kapur, i. 198, iii. 200. 

Kapur-bbendi {Syn, for Naregami* 
alata), i. 333. 

Kapur-kachri, hi. 414, 417. 

Kapur- madhura, hi. 138. 
Kapur-pbuti, hi. 138. 

Kapura, i. 198, iii. 200. 
Kapura-kacbali, ih. 417. 

Kapurli, hi. 92. 

Kar, ii. 308. 

Kara— Karvi. 

Karabi, h. 398. 

Karacbura, ih. 399, 

Kbrafs, ii. 122. 

Karafs-el-jibali, ii. 139, 

Karabata, iii. 295. 

Karai, i. 228. 

Karai-cbeddi, h. 210. 

Karai -gond, i. 228. 

Karaha. i. 132. 

Karak, 1 . 135. 

Karakarbuda, hi. 346. 

Kaiakkaya, h. 1. 

Karala, ii. 78. 

Karala-gida, ih. 301# 

Karalyekam, hi. 159. 

Karalye, ii, 241. 

Karam, i. 306, ii. 171 . 

Karamada, ii. 419. 

Karamardaka, h. 419. 

Karamoba, ii. 419. 

KarandbiB, i. 53. 



Karanfal, ii. 21. 

Karanfal'l-buBtani, iii. 90. 

Karanj, i. 468. 

oil, i. 470. 

Karanja, i. 468. 

Karai^msa, iii. 562. 

Karantoli, ii. 76. 

Karata-paJa, ii. 413. 

Karaunda, ii. 419. 

Karavanda, ii. 419. 

Karavella, ii. 79. 

Karayita, ii. 398. 

Karavi-valli, ii. 89. 

Karavu-badam, i. 663. 

Karawiyaor Karuya, ii. 120. 
Karawiya-i-dashti {Ft)&ian 8yn, for 
G. maculatiim), u. 110. 

Karaz, i. 542. 

Kardi, li. 808. 

Kare, ii. 207, iii. 79. 

Karekai, ii. 419. 

Karela, ii. 78. 

Kare-Iakki, iii. 73. 

Karela-toria, li. 80. 

Karelia, iii. 26. 

Karema, ii. 459. 

Karesha-laaganni, ii. 266. 

Karfi^n, iii. 180. 

Karbi-nimb, i. 262. 

Kan, iii. 79, 80, 380. 

' E!eui*bauta, ii. 446. 

Kari-beva, i. 262. 

Kariga, ii. 683. 

Karihari — see Kalibari. 

Karijali, i. 556. 

Slarijinange, i. 474. 

Kari-jirigi, i. 28. 

Karimpa, iii. 592. 

Karinda~a^f Karaanda. 

Kariaga, ii. 107. 

Karingbota, i. 293. 

Karin Njoti, i. 294. 

Slarintoomba, iii. 122. 

Karipippali, iii. 543. 

Kaiira, 1 . 135. 

Kaxit, ii. 65. 

Kariamba, ii. 424. 

Kariyana, ii. 107. 

Kariyembu>maram, i. 319. 
Kariyepa-obetta, i. 262. 

Kariya-^lam, iu. 467. 

Kariz, in. 41 .* 

Karkani, i. 364. 

Karakataka, ii. 77. 

Karkata-sringi, i. 374. 

^Karkol ii. 380. 

, Karkom, iii. 454. 

Xlivkora — see Sankana. 

“ "li oo 


Karmat-d-baida— ««# Hal-el-kilkU/^ 
Karmikara, i, 71. 

Kamaspbota, i. 366. 

Kamikara, i. 233. 

Karnike, i. 469. 

Karodio, 1. 366. 

Karonda, ii. 419. 

Karonta, iii. 34. 

Karonjha, ii. 121. 

Karpas, i. 225. 

Karpasamu, i. 225. 

Karpasi, i. 225. 

Karpo-karisbi, i. 412. 

Karpnr, iii. 7, 200. 

Karpura, in. 200. 

Karpura-kacbaU or Elapur-kaobri, 
iii. 417. 

Karpura-yalli, iii. 92. 

Karpuram, in. 200. 

Earpushpo, iii. 426. 

Karrapa-damar, i. 319. 

Karsanah, ii. 545. 

Kara, ii. 610. 

Karu-badam, i. 563. 

Karu-bbopala, ii. 67. 
Karu-bogi-vittulu, i. 412. 
Karu-parval, ii. 73. 

Karu-pogaku, ii. 255. 

Karu-yappu, ii 20. 

Karu-yeppilai, i. 262. 

Kam-wageti, i. 268. 

Karumbu, iii. 592. 

Karuna, i. 269, iii. 545. 

Karunkanam, i. 523. 

Kanin- sbiragam, i. 28. 

Karya-badam, i. 563. 

Karva-bbopala, ii. 67. 

Karya-indarjan, ii. 392. 

Karvan, ii. 1?3. 

Karyi or Karwi, i. 60. 

Karwat, iii. 346, 

Karwaya — see Karawiya. 

Karwi or Karyi, i. 50. 

Karwi-nai, ii. 90. 

Karwi-tumbi, ii, 67, 

Karwi-tnrai, ii. 80. 

Karwi- wageti, i. 268. 

Kasab-ed-darira, ii. 512, iii. 589. 
Kasagbini {Sans, Syn. for Barbanta)| 
iii. 313. 

Kasalu, iii. 544. 

Kaaai, iii. 573. * 

Kasai-bij (Bombay Syn. for Coix 
lacryma), iii. 573. 

Kasamarda, i. 520. 

Kasb (Syn. for Kusa), iii. 575. 
KaBhamaram, ii. 35. 

Kasbab-es-Sinii iii. 501. 
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XCfljdittppti-Taaaiii-kottaii i. 068. 
Kasbfa, i. 296. 
iCaBhirn, i. 683. 

Kashka^, i. 78. 

Kashkash-i-mansur, i. 108. 
Kashmira, ii. 296. 
KaflhTnm-banafshah, i. 14 1« 
KashsMng, i. 287. 

Slashtha kadali, iii. 460« 

Kasiru, iii. 555. 

Kasisa, i. 118. 

Kaani, ii. 311. 

Kasonda, i. 520. 

Kasondii i. 520. 

JSLasoos, ii. 547. 

Kasrat-el-azlaa, iii. 128. 

Kasrike, iii. 357. 

Kassar, i. 36d. 

Kassu, i. 570. 

Kaatula, iii. 47. 

KaRturi-arisliina, iii. 396. 
Kasturi-bhenda-clie*bijy i. 209. 
KaBtari-bhenda-vittiilu, i. 209. 
Kasturi-daxia, i. 209. 

Kasturi-manjal, iii. 396. 
Kastnri-pasupa, iii. 890. 

Kasus, ii. 548. 

Blatad, i. 480. 

Katai (Sf/n. for Kantakari), U. 667. 
Kataky ii. 505. * 

Katak-kalli, Ui. 254. 

Kataka, ii. 505. 

Katalati, iii. 135. 

■Elatal-teiixia, iii. 520. 

Eatampam, ii. 204. 

E!atampu, ii. 264. 

Eatarali, ii. 410. 

Eatera, i. 584. 

Eatfit^ii. 627. 

Eat-gular, iii. 346. 
^atgamurgam-neturi, iii. 604. 

Eath, i. 557, ii. 172. 

Eatha, i. 557, ii. 172. 

Eatha- Champa, i. 233. 
.Eatha-el-himar, ii. 95. i 
Eathal {Syn. for Artocarpua integii- 
. folia), iii. 355. 

Eathbel, i. 281. 

Eathbol, i. 559. 

Eathir-el-rakab, iii. 143. 

Eathira, i. 151. 

Eathd, i. 557. 

CiatidatiB, iii. 428. 

Eat-ili-xnioham, i. 266. 

Eatir-el-dam {Arabic Sf/fK for Dzagon’s 
blood), iii. 532. 

Eatica, i. 479. 

Eatira»i« Hindi, i. 151. 

Katir-ed-dam, iii. 505 


Eatkaleja, i. 964. 

Eiatkaranj, i. 496. 

Eatki, iii. 10. 

Eat-tombla, iii. 294, 

Eatlata, i. 236. 

Katle-tige, i. 57. 

Eat*mormigi, i. 430. 

Katnim, i. 262. 

Eatori, i. 53. 

Eaton-kaida-maravara, iii. 388. 
Eaton-theka-maravaka, iii. 388« 
Eatphal, iii. 355. 

Ealrabunga, iii. 163. ^ 

Ealri, iii. 75. 

Eatri-indrayan, ii. 96. 

Eatr-makkeh, lii. 505. 

Eatruvazhe , iii. 467. 

EatBareya, iii. 43. 

Eattagiri, iii. 163. 

Eattai-jati, ii. 581. 

Eatta-kambu, i. 557, ii. 172. 
Eattali-papas, ii. 99. 

Eatta-manak^, iii. 274. 

Eatta or Eatha, i 557. 

Kattathi, i. 537. 

Eatta- vanakka, iii. 274. 

Eattimandu, iii. 256. 

Eattnna {Sans, Syn, for Andropogon 
Schoenanthus), iii. 557. 

Eattu or Eatu-alandu, i. 491, 
Eattu-badra, iii. 421. 

Eattu-bnla, iii. 449. 

Eattu-^anthi, iii. 178. 

Eattu-ilhipai, ii. 355. 

Eattu-irki, iii. 37. 

Eattu-kapel, iii. 493. 

Eattn-kaBturi, i. 209. 

Kattu-kodi, i. 57. 

Eattu-kol, i. 523. 

Eattu-mallangi, ii. 255. 

Eattu-mannal, iii. 396, 426. 
Eattn-mannar — see Eattu-mannaL 
Eattu-nimbe-gida, i. 266. 
Eattu-narinnal, iii. 34. 

Eattu-niruri, iii. 264. 

Eattn-pepudal, ii. 73. 

Eattu-popUlay, ii. 322. 
Eattu-rolWorEatuku-roganl^ iii. 10, 
EattU'Shiragam, ii. 241. 

EattU’tuxnatti, ii. 65. 

Eattu-tumbi, ii. 68. 

Eatta>tuttava, iii. 85. 

Eattulli, iii. 476. 

Eatnka-kola, iii. 18(L 
Eatuka-valli, ii. 459. 

Katuku-rogiini, iii. 10, 

Eatnkn-roni, iU. 10, 

Eatombhi, i. 344, 

Eatyel, ii. 65^ 
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Kau-kaU) ii. 264. 

Kaundal, ii. 70. 

Kaimla, iii. 507. 

Kaunphal {Si/n, for Tradescantia axill- 
aris), iii. 510. 

Elaur {JPuffJab Sj/n, for Katki), iii. 10. 
Kaureya, ii. 391. 

Kavaciila, ii. 49. 

Kavadori, ii, 92. 

Kavale-clie-dole, ii. 92. 

Kavali, i. 228, ii. 450. 

Kavath or Kavitli, i. 281. 

Kavatha or Kavitha, i. 281. 
Kavathenthi, i. 459. 

Kayam, ii. 141, 147. 

Kayaphala, iii. 355. 

Kayaputi-che-tel, ii. 23. 

Kayaputi ka-tel, ii. 23. 

Kayoo-oorb, iii. 252. 

Kayputi-nu-tcl, ii. 23. 
Kazhzr-shikkay, i. 496. 
Kaznch-i-dabhti (Persian Syn» for 
Khari), iii. 502. 

Kedangu, i. 474. 

Kee — see BLi. 

Kekku-virai, ii.*119. 

Kckku-vittulu, ii. 119. 

Kekkuui oil, iii. 278. 

Kela, iii. 443. 

Kelu-Tuusali, iii. 462. 

Keli-kadam, ii. 171. 

Keina, ii. 143. 

Kema-i-abp, ii. 156. 
Kempu-gaudba-chekke, 1. 462. 
Kempu-shibe-haniiu, ii. 30. 

Kemuka, iii. 427. 

Kenjige, i. 506. 

Kena, iii. 509, 

Kennegilu, i. 412. 

Keora, iii. 535, 

Keore-ka-mul, Hi. 451. 

Keri, i. 382. 

Komi, ii. 364. 

Kesar, iii. 4G4. 

Kesar-bondi, i. 150. 

Kesar-ki-roti {Syn, for Persian 
saffron), iii. 458. 

Kesara, ii. 362. 

Kesaraja, ii. 266. 

Kesari, i. 347, iii. 452. 

Kesri, i. 150, iii. 148. 

Kesuria, ii. 266. 

Ketaka, iii. 535. 

Ketmie acide, i. 212. 

, h. fcuillos de chanvre, i. 213. 

' „ Ambrette, i. 209. 

„ comestible, i. 210. 

,, de Cocliin-Chine, i. 204. 

Eeu, iii. 427. 


Kevada, iii. 585. 

Kevani, i. 232. 

Keya, iii. 535. 

Kbadaki-rasna, iii. 394. 

Khadira, i. 557. 

Khadiri, i. 538. 

Kbaya naga, iii. 480. 

Kbair, i. 659. 

Kbair-buva (Syn, for Lesser oarda* 
mom), iii. 429. 

Kbair-cbampa, ii. 421. 

Kbair-sar, i. 558. 

Kbairva, i. 511. 

Kbaja, iii. 268. 

Kbajgoli-cbe-vel, i. 365. 

Kbajkolti, iii. 313. 

Kbakar, i. 454. 

Kbakar-no-gond, i. 454. 

Kbaksbi, i. 121, 

Kbalbani, ii. 163. 

Kbama, lii. 369. 

Kbamjaria, ii. 669. 

Kbanda, iii. 369, 593. 
Kbanda-kusmandaka, ii. 69. 
Kbanderus, iii. 580. 

Kbandesb opium, i. 89. 

Kbandvcl, i, 355. 

Kbanik-el-namir, i. 11. 
Kbanik-el-zeib, i, IJ. 

Kbanno oil, iii. 378. 

Kbappar-kadu, ii, 456, 

Kbapra, iii. 130. 

Kbar-i-buz, i. 418. 

Khar-i-khasak, ii. 263. 

Kbar-i-sbntr, i. 418, 

Kbar-i-subuk, ii. 263. 

Kbara-pisteb, i. 380, 

Kharaka, iii. 268. 

Kbaraki-rasna, ii. 437. 

Khar-brabmi, ii. 107. 

Kbardal, i. 124, ii. 382. 

Kbardi, ii. 545. 

Kbargas, iii. 346. 

Kbarik, iii. 520. 

Kbarjura, iii. 520. 

Kbark,ii. 431. 

Kbar-kusbta, ii. 60. 

Kbaroti, iii. 346. 

Kbarpat, i. 319. 

Kharsan, i. 401, 

Kbarsing, iii. 23. 

Kbarvat, iii. 346. 

KharVa-yattra, iii. 123. 

Kharya, iii. 504. 

Kbarza^ab, ii. 399. 

Khasak, i. 244. 

Khasak-danab, ii. 308. 

Khasbabi, iii. 505. 

Khaabkhafth— -w EbaakhM# 
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KliasUias, i. 73) iii« 571. 
Khaskhas-i-mansur) i. 108. 

Khass, iii. 671. 

Khass-el-himar, ii. 524. 

Khatkhati, i. 238. 

Khatumbro, i. 865. 

Khavi, iii. 662. 

Kbaya-i-iblis, i. 497. 

Khee-khowa, ii. 319. 

Kbera-baval, i. 557. 

IQiera-chapba,ii. 421. 

Khersal, i. 658. 

Khesarii i. 489. 

Kbet-papra or papada, il. 197. 
Khi-brahmi, ii. 107. 

Khilaf, iii. 365. 

Khilaf-el-Balkhi (Persian Syn* for 
Salix caprca), iii. 365. 

Khilal-i-^alil, ii. 133. 
Kbilal-el-mamuzi) iii. 563. 

Khinjak, i. 377. 

Khip, i. 401. 

Khirkhejur, ii. 364. 

Kbirvaa, iii. 302. 

Khitmi, i. 205. 

Khitmi i-kucbak, i. 205. 
Khiyar-cbambar or sbambar, i. 511. 
Khiyar-i-khar, ii. 95. 

Khoheil (Arabic Syn, for Dragon’s 
blood), iii. 632. * 

Khoki, ii. 3. 

Khokali, iii. 291. 

Kbo-manig, iii. 316. 

Khopra, ill. 516. 

Khorasan tbom, i. 418. 
Kborasani-ajamo, ii. 626. 
Khorasani-ajowan, ii. 110, 626. 
Khorasani-omam, ii. 626, 
Kboragani-ova, ii. 626. 
Khorasani-vadakki, ii. 626* 
ILhorasazii-yaiuaiii, ii. 626. 
Khorasam-yamani, ii. 626. 
Khorasani-yomaxu, ii. 626. 

Khoreti, iii. 346. 

Khubah, i. 122. 

Khubazi, i. 204. 

Elhubkalan, i. 121. 

Kbulakhudl, ii. 107. 

Khnlanjan, iii. 437. 

Khulkhul-dingala, i. 400. 

Khun-i-sijf awash, iii. 505. 

Khunsa, iii. 479. 

Khurasani — see Khorasani. 

Khurasli, ii. 376. 

Khusru-daru (Persian Syn, for Alpinia 
officinamm), iii. 437. 
Khusyu-uth-thalab, iii. 385. 

Kiasiisi, i. 115. 

ElohohUi-^addala, iii. 399. 


Kichchili-pandu, i. 268. 
Kichchili-paxham, i. 268. 

Kikar, i. 557. 

Kilaipaik-kizhangTi, Hi. 480. 
KHal-el-mamun, iu. 533. 

Kilam, iu. 220. 

Kilan-ka-tel, iii. 380. 

Kilavari, Hi. 483. 

Kil-daru — see Basura. 

KilkH (Syn, for various drugs). 

Kilz, Hi. 211. 

Kimul, i. 393. 

Kina-kina, H. 175. 

Kinar, i. 350. 

Kinbil, iii. 297. 

King's cumin, ii. 116. 

Kini, Hi. l86. 

Kinic acid, ii. 188. 

Kinjal, H. 16. 

Kinjalka, i. 71. 

Kinkini, ii. 367, 549. 

Kinnab (Arabic Syn» for C. sativa), 
iH. 322. 

Kinnatu, Hi. 302. 

Kinneh, H. 153. 

Kino, i. 465, 537. 

Klinoin, i. 467. 

Kinovin, ii. 375. 

Kirait, H. 511, Hi. 46. 

Kiramal) i* 468. 

Kiramar, Hi, 163. 

Kirambu, H. 20. ^ 

KiranoUi-gida, iH. 266. 

Kiiara, H. 75. 

Kiratadi-taila, ii. 512. 

Kirata-tikta, H, 511. 

Kirathi, Hi. 489. ^ 

Kirayat, ii. 511, Hi, 46. 

Kirbut, ii. 64. 

Kirchak, ii. 627. 

Kirdamana, H. 110. 

Kirfah, Hi. 204. 

Kirfat-ed-darsim, iu. 204. 
Kiri-purandan, ii. 200. 

Kirishivani, Hi. 355. 

Kirkundi, Hi. 274. 

Blirmala, H. 288. ^^ 

Kirmani-ajamo, H, 288, 

Kirmani-ova, H. 288. 

Kimi, H, 210. 

Kirs-giyah, H. 136. 

Kirtana, i. 470. 

Kirvali, i. 511. 

Kirvat, iH. 46. 

Kishar-kundur, i. 296. 

Kishmish, i. 357. 
Kishmish-i-kawali^an, Hi. 227. 
Kishmish -kawali. Hi. 227. 

Kishnij, H, 130. 



Xittiae. i. 969. 

Kiwioii, i. 447. 

Kiwaohli, i. 447. 

B3jBha-n6lli, iii. 266. 
Kizhkaj-nelll, iii. 266. 
deoTerige Bomn, ii. 619. 
dimmend kraanoog, ii. 506. 
SnikuB, ii. 308. 

^Knot-grass, iii. 148. 
Koat-komal, iii. 60. 

Kobhai, i. 560. 

Koohiladii pnUa, iii. 5I0.- 
Kobhinda, iii. 476. 

Kodixik, i. 46. 

Kodamuraka, ii. 391. 
Kodasiga, ii. 391. 

Kodasigina, iii. 269. 
Kodava-porsh, i. 338. 
Kodi-kakkatan-virairii. 630.^ 
Kodi-murukkan, i. 458. 
Kodi-paLai, ii. 444. 

Koditani, iii. 316. 
Kodu-murakkan-bija, ii. 392. 
Kcenigin, i. 265. 

Kobala, ii. 68. 

Kohi-bhangi ii. 631. 
Kohl-Farsi, i. 477. 
Kobl-Kirmani, i. 477* 

Koivel, iii. 76. 

Kokam, i. 164. 

Kokam butter, i. 164. 
Kokam-cha-tel, i. 164. 
Kokam fruit, i. 164. 
Kokanada, i. 71. 

Kokilaksha, iii. 36. 

Kokkita, ii. 54U 
Kokoranj, ii. 15. 
Kolatungamuste, iii. 554. 
Kola-valika, iii. 36. 

Kolavu, i. 509. 

Kblejan, i. 363. 
KoH-ohe-cbutar^ iii 45. 
Kolista, iii. 36. 

Kolkauda, iii. 476. 
Kolkapbul, ii. 406. 

Kolia, i. 509. 

KoUay-oottaynellay, iii. 70. 
KbUi-vittulu, ii. 530. 

Kbllu, i. 489. 
KoUuk-ka^-Telai, i. 4X5. 
Kolsimda, iii. 36. 

Komal, ii. 138. 

Koipan, iii. 467. 

Komri, i. 506. 

Kon, i. 479. 

Konda-amadam, iii. 811, 
Konda-gogu, i. 151. 


Konda-^v*^^. 414.' 

( Konda-kashinda, i. 260*> 
Konda-tamara, iii.. 508* 
Konda-y^, i. 830. 

Kongles, i. 218. 

^ Konnan, i. 511* 

Koimari, iii. 554. 

Konraik«-kai, i. 511. 

Konya, iii. 287. 

Ebo^ir^ Ku. 

Koolaliya, i. 430. 
Koopama^ee, m. 292.- 
Kooroontboo^ iii. 280. 

Korai, iii. 552. 

Korakanda, iii. 467. 
BlorakapuU, i.-l68. 
Kora-maddi, iii. 268. 

Koraug^, iii. 428. 

Koran-tutti, i. 208. 

Koraphad, iii. 467. 

( Korarima cardamom, iii. 435w 
Koratti, ii. 70. 

Koreta, i. 206. 

Korinda, ii. 419. 

Koriyun, ii. 130.. 

Koshataki, ii. 81. 

Koshta, ii. 296. 

Kosimb, i. 370. 

Kosin, i.' 573. 

Kost-kulijan, iii. 440.. 
Kotamalli, ii. 129. 

Kotampan, iii. 607. 

Kota-valli, iii. 543. 

Kote, Hi. 287. 

Elotha, i. 281. 

Kotha-gandhal, ii. 214r 
Elothmir, ii, 129. 
Kottai-mundir^, i* 385. 

I Kottak-karan^, ii. 257- 
Kottruk, ii. 104. 

Kottumbari, ii. 129. 

; Kotu-veli, ii. 329. 

\ Kounti, i. 265. 

I Koura-sana, ii. 256. 

Kouri-buti, ii. 523. 

' Kousso, i. 571. 

ELovai, ii. 86. 
t KoYpia,i. 515. 

, Kovidara, i. 536^ 

I Kowit, i. 281. 

Kraohura, iii. 399. 

Krade, iii. 845- 
Kramuka, iii. 22. 
KriHhnar»ohura, i. 504. 
Krishna- iiraka, i. 28, ii. lid- 
Krishna-Iuunboji, iii. 264- 
Krishna-keli, iii. 132. * 
Kriahna-phala,,!!.. 419» 



Jbidhiia«t»iaajr», Hi. 449. 
IDdi0trft«pftrpats, i. 69» 11. 198. 
JL^tra^TaJora, i. 69. 
Kabixa-ohampa, u. 421. 
JiCdbira-kakkoli, i, 268. 
Kahira-l^ahaYa^ li. 457. 

Haliiri, ii. 364. 

Kf&irini, i. 457. 
Bl^ndragnimantha^ iii. 77. 
*KxLa( Tamil for 0 . angustif olia) , 
Kubar, iii. 424. 
Kubja-prasarani-tailay ii. 229, 
£ubo, iii. 123. 

Kucbapbala, li. 44. 

Kuchela, ii. 459. 

Kucbila, ii. 458. 

Kiiohila lata, ii. 502. 

Kuda, u. 391. 

Kudari, ii. 89. 


Kudrap-dukku, i. 231. 
Eludumins-wel, i. 260.- 
Kubili, i. 447. 

Knhl, ill. 505. 
Kugar-lata, ii. 81. 
£ugar>yel, li. 81. 
Kukka-pala, il. 437. 
Kukkayaminta, i. 13I» 
Knkronda, ii. 252. 
Knkseem, li. 243. 
Knksbima, iii. 4. 
Knksungb, ii. 252. 
Kukubba, ii. 11. 
Enkunda^, ii* 252. 
Knkura-cbura, ii. 211. 
Kukkiira-dru, ii. 252. 
Kukkur-cbita, lii. 211. 
Kulahala, iii. 4. 


Kulabpar, ii. 143. 
Kulaka, ii. 459. 
Kulanjana, iii. 441. 
Kulan-ua-phul, iii. 123. 
Kiilap-palai, ii. 391. 
Kulappalal-yirai, ii. 392. 
Kulattna, i. 489. 
Kulban, iii. 480. 

Kuli, iii. 287. 
KuUakhara, iii. 36. 
Kulijan, iii. 437. 
Kiilla-^th, iii. 338. 


KuUepasbi, iii. 628. 
Kultlu, i. 489. 

Ktdn, i. 228. 
Kulugolika, iii. 36. 
Kumara, iii. 467* 
Kambai,ii. 207. 
Kumbha, ii. 19. 
Kumbha-phul, iii. 123. 
Kumbha«yoD4 iii* 123. 


iii. 405. 


KunUiii-pald, i^. 
S:iimbhia,ii. 12. ^ 

KumbuH, ii. 68. 

Kumbulu, Hi. 70. 

Knmkum, iii. 458« 

Kuinra, ii. 68. 

Kumra-pindi, iii. 138. 
Kumuda,^ iii. 356. 

Kunar, i. 350. 

Ktmoh, iii. 573. 
Kunohaphala, ii. 459. 
Kunohioka, ii. 114. 

Kundel, ii. 161. 

Kiinderu, i. 477. 

Kundur, i. 296. 
Kundur-el-madahraj, i. 296. 
Kundur-el-iinsa, i. 296. 
Kundur-el-zakar, i. 296. 
Kunduri, ii. 86. 

Kunduru, i. 296. 
Kunjihyam, i. 195. 
Kungum-pu, iii. 453. 
Kuniad, i. 477, iii. 28. 
Kunku, i 347. 
Kiinkudu-kajalu, i. 368. 
Kunkuma, lii. 453. 

KuntaH, ii. 95. 

Kuntiga, ii. 442, 
Kupaimeni, iii. 291. 
Kupanti, ii. 561. 
Knpa-yeela, ii. 424. 
Kupeiron, iii. 553. 

Kupilu, ii. 459. 
Kuppa-mani, iii. 291. 
Kuppaichettu, iii. 291. 
Kuppaimeni, iii. 291. 
Knppi, iii. 291. 

Kurak, i. 319. 

Kuraohilla, ii. 459. 
Kurangaka, iii. 295. 
Kuranta, iii. 43. 

Kurayaka, iii. 43. 
Kurcha-Bekh-ara, iii. 514. 
Kurohi, ii. 391. 

Kurdu, iii. 139. 

Kurfah, i. 158. 

Kurfos, i. 225. 

Kurkha, iii. 92. 

Kurki, ii. 427. 
Kurkiir-jihwa, i. 364. 
Kumah, iii. 41. 

Kurpa, ii. 85. 

Kiirii, iii. 287, 400. 
Kuruchitta, ii. 459. 

Kura Ohontz, i. 236. 
Kuru-d-asafir, iii. 142. 
Kuru-khajur, i. 832. 
Kuru-kuddy iii. 10. 



Kura-mtilaka) lii. 166 . 

Knrupale, iii. 272. 

KuruTaka, iii. 48. 

Kuruyeylaniy i. 5^6. 

Kuruyingi, ii. 627. 
Kuruyrandadawan, ii. 69. 

Knrumbai iii. 123. 

Korumia, ii. 419. 
Kurupu-manita-maram, ii« 16. 
Kurtnm, ii. 308. 

Kiiruya—*<?c Karawya. 

Kosa, iii. 676. 

Kusar, i. 319. 

Kusayehela, iii. 693. 

Kajshmanda, ii. 68. 

Kushta, ii. 296. 

Saahta-patalii iii. 20. 

KuBhnmba, ii. 308. 

Kufihuth or Kaahootli, i. 475, ii. 547. 
Kiist-el-baliri) ii. 297^ iii. 461. 
Knst'^el-haln, ii. 298| ill. 451. 
Kuat-i-shami, ii. 259. 

Slnst^i-i^irm, ii. 298. 

Kust-i-^alkh, ii. 298. 

Kuathnmbari, ii. 129. 

Kasum, ii. 308. 

Ktununba, ii. 308. 

Kusnml^, ii. 308. 

Kasamohai ii. 308. 

Kut, ii. 296, 300. 

„ mitha, ii. 300. 

Kutaila, i. 110. 

Kataja, ii. 392. 

Kntajaiishta, ii. 892. 

Kutakan, ii. 107. 

Kutaki, iii. 4, 10, 

Kutanma, u. 627. 

Kutchoo, iii. 404. 

Katherai-kolapadi, ii. 636. 

Kuthekar, i. 411. 

KutM, iii. 10. 

Kuttra, iii. 7. 

Kuttun, i. 126« 

KayaU, ii. 68. 

Kuyara, iii. 424, 467. 

Kazbura, ii. 130. 

Kwei, iii. 204. 

Kyadage, iii. 636. 

Kydia calycina, i. 228. 

Kyllingia monooepbala, i. 21, iii. 566. 
„ triceps, iii. 656. 


Labiatee, iii. 83. 
Labidat-el'baida, iii. 1. 
Lactoca Heyaoana,!!. 319. 

,, Bcariola, ii. 313. 
Xactooariaxn, ii. 314. 
Laotaoic acid, ii. 316. 


mom 


Laotada, ii. 814. 

Laotaoone, ii. 314. 

Ladies’ smook, i. 80. 

Lagenandra toxicaria, i. 10, iii. 548. 
Lagenaria yulgaris, ii. 67. 

Laggera aarita, ii. 266. 

Lagha-khatai, ii. 657. 

Lagondiiim, iii. 74. 

Lahana-gokhra, i 243. 
L‘)ban-kbari-naryel, iii. 76. 
Laban-nayeti, iii. 260. 

Lahsan, iii. 488. 

Lai, i. 477. 

Laiteron, ii. 319. 

Laitue, ii. 313. 

Laj‘a, iii. 602. 

Lajak, i. 638. 

Lajala, i. 247, 538. 

Lain, i. 247, 638. 

Lakki, iii. 73. 

Lakri-paghanbed or pasbanbed, i. 686. 
Lakri-rewand-Gbiai, iii. 158. 
Laksbamsna, ii. 581. 

Lakshatara, i. 465. 

Laksbmi-deyaiya, ii. 662» 

Lal-ambari, i. 212. 

Lal-babxnan, ii. 304. 

Lal-bbereada, iib 272. 

Lal-bbai-amla, iii. 266. 
Lal-bbui-ayala, iii. 266. 
Lal-bon-layanga, ii. 49. 

Lal-cbandan, i. 462. 

Lal-cbita, ii. 329. 

Lal-cbitra, ii. 329. 

Lal-cbitrak, ii. 329. 

Lal-goacbi-pbal, ii. 30. 

Lai- jam, ii. 30. 

Lal-indrayan, ii. 70. 

Lal-xniracb or mircb, ii. 668* 
Lal-moricb, ii. 6G3. 

Lal-safri-am, u. 30. 

Lallemantia Boyleana, iii. 90. 

Lalo, i. 220. 

Lamajjaka, iii. 662. 

Laminaria saoobarina, iii. 641. 
Lamjak, iii. 662. 

Lamkana, iii. 268. 

Lampooyang, iii. 401. 

Lompourde, ii. 262. 

Lampracbeeninm microoepbalnm, 
ii. 244. 

Lampuinm, iii. 401. 

Lang, i. 489. 

Langala, iii. 614. 

Langalika, iii. 480. 

Lanka-morich, ii 663. 

Lanka-sij, iii. 262. 

Languo de femme, i. 690. 

Languli, iii. 480. 





lianifera arbor, i. 216* 

Lantbopine, i. 88. 

Liapadi, iii. 139. 
l^ppuliers, i. 238. 

Lar^ Agaric, iii. 631. 
liaricin, iii. 632. 

Lasa, iii. 378. 

Lasan, iii. 488. 

JjashuD, iii. 488. 

Lasiosipbon eriocepbalns, iii. 226. 
liasora, ii. 518. 

Xiassa, iii. 378. 

Ijasuna, ui. 488. 
jLata-kastiiri, i. 412. 

Xiata-kasturika, i. 412. 

Xiata-pbatkari, i. 366. 

Latak, i. 245. 

Latcbira, iii. 185. 
liatbjrismus, i. 490. 

Latbynu sativus, i. 489, 490. 
Xiau^nine, i. 88. 

Xiaudanosiue, i. 88. 

LannsBa nudicanlis, ii. 319. 

,, pmnatibdai ii. 318. 

Iiaung, ii. 20. 

X<aurel Bay, iii. 214. 

„ nut oil, i. 173. 

Xiaurio acid, iii. 216. 

Lauricr, iii. 214. 

„ Rose, ii. 398. 

Laurinese, iii. 199, 

Xiaurotetanine, iii. 211, 212, 224, 217. 
Laurus nobilis, iii. 214. 

Lavala, iii. 554. 

Lavandula Stoecbas, ii. 93. 

Lavang, li. 20. 

Lavanga-pattai, iii. 203, 
Lavanga-patte, iii. 203. 
liavanga-pu, ii. 20. 

Lavaiigalu, li. 20. 

' Lavusat, u, 202. 

Lavender (French), iii. 93. 

„ cotton, ill. 94. 

Lawsonia alba, ii. 41, 524. 
Lazak-el-dahab, U. 167. 

Loaf -nut, ii. 17. ^ 

Lcbidieropsis orbicularis, iii. 269. 
Xiedebouna byaointboides, iii. 478. 

„ maculata, iii. 478. 

Lee— Li. 

Lteea crispa, i. 865. 

„ birta, i. 365. 

„ macropbylla, i. 364. 

„ sambucina, i. 363. 

„ Staphyloa, i. 363. 

Xieguminosee, i. 400. 

^Xiomon, i. 268. 

„ grass, ui. 564. 

,1 „ oil, iii. 565. 


Lemon juice, 1* 274. ’ 
Xiendi-pippali, iii. 175. 

Xieudva, iii. 338. 

Leonotis nepetaefolia, iii. 125* 
Leopard’s bane, ii. 292. 

Lep, i. 479. 

Lepidin, i. 119. 

Lepidium graminifolium, i. 119. 
„ Iberis, i. 118. 

„ latifolium, i. 119. 

„ ruderale, i. 119. 

„ sativum, i. 120. 

Iiettsomia atropurpurea, U. 528* 
Lettuce, ii 313. 

„ opium, ii. 314. 

Lieueas aspera, iii. 122. 

„ ceidialotes, iii. 123. 

„ linifolia, iii. 123. 

„ zeylanioa, iii. 123. 
Leucindigo, i. 410. 

Lieucoje, i. 130. 
lieukoion, i. 130. 

Lewa, i. 79. 
liiane vennifu^, ii. 18. 
Libadiyun or Lifadiyun, ii. 330. 
Licbenes, iii. 627. 

Xiignum Aloes, iii. 217. 

„ colubrinum, ii. 508. 
Li^strum Roxburgbii, ii. 380. 
Liliaceee, iii. 567. 
liili-cbabe, iii. 564. 

Limbado, i. 323. 

Limnopbila gratioloides, iii. 7. 

„ gratissima, iii. 7. 
Xiimonia aci^ssima, i. 267. 

,, alata, i. 266. 
Limodorum virens, iii. 388. 
Limpaka, i. 269. 

Limri, i. 260. 

Limu, i. 268, 270. 

Lin usuel, i. 239. 

Lindeubergia urticaefolia, iii. 0 . 
Lineee, i. 239. 

Linga-tondi, ii. 92. 
liingur, iii. 73. 

Lmoleic acid, i. 241. 

Liinoxyn, i. 241. 
liinseed, i. 239. 

„ oil, i. 240. 
liintsao, iLi. 104. 

Linum usitatissimum, i. 239. 
Lippia nodiflora, iii. 57. 
Liquidambar onentalis, 1. 593. 
Liquid Storax, i. 593. 

Liquorice, i. 491. 
Lisan-el-asafir, ii. 393. 
Lisan-el-bamal, iii. 128. ' 
Llsan-etb-tbour, ii. 520. 

Iiiseron des champs, ii. 542. 



Xisha, iiL 87B. 

Ziitaaea^bifera, ill. 211. 

Stooksii, iii. 213. 

Xdtlle man’s bread, iiL 629. 
liobelia niootiansefolia, ii. 322. 
Xiobeline, ii. 324. 
liobus ecJiinodes, i. 497. 
liodb, ii. 373. 

Lodbar, il. 373^ 

Xiodbra, ii. 378. 

liodoioea seycbellartun, iii. 629. 
liOgfaniacese, ii. 458. 

ZiOganin, ii. 469. 
liobita-rakta, iii. 296. 
liokbandi, i. 294, 355, ii. 39. 

^ Xola-sara, iii. 467. 
liolium temuientum, iii. 585« 
Lonamla, i. 158. 

London Booket, i. 121. 

Long*, ii. 20. 

Long Pepper, iii. 176, 

Loni, i. 158. 

Lonia, i. 158. 

Lonika, i. 158. 

Loo — 8M Lu. 

Loocb vert, i. 880, 
Loonooweela, iii. 9, 

Lopez root, i. 261. 
liorantbacese, iii. 227. 
Lorantbus falcatns, iii. 231. 

„ longifloms, iii. 230, 
Xiot, lii. 547. 

ILotur bark, ii. 374. 

Xiotnridine, ii. 375. 

XiOturine, ii. 375. 

XiotuB flowers, i. 71. 
XiOU£-el-mnrr, i, 564* 

XiOYage, ii. 116. 

Luban, i. 295. 

,, Javi, ii. 370. 

,, Mayati, i. 298, 301« 
Lnbanat, i. 155. 

Lnoeme, i. 207. 

Lnomban, i. 147. 

Lnf or Lnfa, li. 91. 

Ln&k aoutangy^, ii. 80* ~ 

„ amara, ii. 81. 

„ eobinata, ii, 81. 

Luflab, ii. 583. 

Luifein, ii. 85. 

LnfinlM, ii. 306. 

Lnna, i. 44. 

Lnkrabo, i. 142, 146. 

Lnp^enin, i. 485. 

Xmpin blanc, i. 483. 

Impinin, i. 485. 

X/i]jiinus albas, i. 483. 
XtnpalLdine, i. 485. 

ImTimga 0 oandens, i. 268. 


Lnywim, iii, 628, 
Lnzanine, i. 485. 
Luzinine, i. 485. 
Lycaoonine, i. 15. 
Lyoaoonitine, i. 13. 
Lyoinm, i. 65. 
Lycoctonine, i. 7, ll, 
Lym appel, ii. 366. 
Lytbrabese, ii. 37. 


Ma, i. 382. 

Ma-el-kbilaf, iii. 366* 

Ma-ob, iii. 309. 

Maana, iii. 567, 

MabH, i. 132. 

Macaranga Bozborgbii, iii. 316. 
Maoassar oil, i. 370. 

Mace, iii. 192. 

„ (Bombay), iii. 197. 

Macene, iii. 196. 

Macbi kayi, iii. 360. 

Macbipatri, ii. 285. 

Macbipattiii, ii. 285. 

Machoti, hi. 148. 

Macis, iii. 192. 

Macziwa-ya-wata-wawili, iii, 506* 
Mada-cbettu, iii. 82. 

Mada>bagala, ii. 75. 

Mada>kaobul, lii. 404. 

Mada.lada, i. 269. 

Madalai, ii. 44. 

Madana, ii. 204. 
Madana-bontakadu, ii. 230. 
Madana-gbanta, h. 230. 
Madana-gbettu, ii. 230 
Madana-gingeln, i. 239. 
Madana-kama-rpu, iii. 20, 383. 
Madan-mast, iii. 546. 
Madanyriksb, ii. 211. 

Madar, ii. 428. 

Madar-alban, ii. 436. 
Madar-fluavil, ii. 436. 

Madder, ii. 231. 

Maddi, ii. 226. 

Madeyan, i. 509. 

Madha-pati, iii. 123. 

Madbadnuna, ii. 355. 
Madbukarkatika, i. 269. 
Madbn-madbavi, ii. 355. 
Madbuposbpa, ii. 355, 

Madborasa, iii. 493. 

Madbuka, i. 492, ii. 355* 
Madnka-sara, ii. 856. 

Madbnla, iii, 608. 

Madbnra-tvaoba, ii. 12. 
Madburika, ii. 125. 

Madbvala, iii. 551. 

MadhTa-saya, ii. 355* 
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Madhyanha-mallige, iii. 132. 
MadorouH, ii. 432. 

Madras Wormwood, ii. 248. 
Maoda-lakari, iii. 211. 
Magara elam, iii. 433. 
Magafch-i-Hmdi, iii. 211. 
Maggare-gida, ii. 211. 
Maghas-shuddhi, i. 345. 
Magiya-main, i. 160. 
Magnoliaceoe, i. 39. 
Mahabala, i. 206. 
Mahagodhuma, iii. 608. 
Mahdkala, ii. 70. 
Mahakumblii, iii. 356. 
Mahalung, i. 268. 
Mahalunga, i. 209. 
Maha-midi, iii. 67. 
Maha-raula, ii. 90. 
Mabanimb, i. 291. 
Maha-nimba, i. 291, 331. 
Mabarukli, i. 291. 

Mahdtikta, iii. 46. 

Mabalib, i. 567. 
Mabauaracba-rasa, iii. 281. 
Mabapus-woela, i. 510. 
Mabati, ii. 555. 

Mabausliada, iii. 421. 

Mabilu, ii. 341. 

Mabilynn, iii. 180. 
Mabir-barj, i. 50. 
Mabizabrah, iii. 1. 
Mabizabraj, iii. 1. 
Mabmudab, ii. 545. 
Mab-parwin, i. 20, iii. 399. 
Mabudauab, iii. 255 . 
Mabudo, ii. 355. 

Mabwa, ii. 356. 

Maida-lakri, iii. 211. 
Maida-lakti, iii. 211. 

Maiden bair, iii. 025. 
Mail-kaunai, i. 506, 
Mainpbal, ii. 204. 

Maipbal, iii. 360. 

Maize, iii. 579. 

Maizena, iii. 580. 

Maja, iii. 360. 

Majitb, ii. 231. 

Majun, iii. 324. 

Majuphal, iii. 360, , 

Maka, ii. 266. 

Makadi, ii. 215. 

Hakal, ii. 70. 

Makaranda, i. 71. 
Makar-bmbn, i. 266. 
Makbana, i. 72. 

Makbmal, ii. 321. 
Makka-sbolam, iii. 579. 
Makkai, iii. 579. 
Makki-maram, i. 168. 


Maklai-gond, i. 541. 

Makoi, ii. 549. 

Makriya-cbilaimi, i. 190. 
Makulaka, iii. 311. 

Makusbtba, i. 488. 

Malabar Cardamom, iii. 428. 

„ Kino, i. 464. 

„ Nightshade, iii. 148. 

,, nut, iii. 50. 
Malabari-balad, ii. 426. 
Malabari-pan-M-jar, iii. 437. 
Malabari-supari, iii. 383. 
Malabari-vacha, iii 441. 
Malabatbron, iii. 184. 

Malaobc, i. 204. 

Malacbra capitata, i. 228. 
Malagiie, i. 567. 

Mala-karunnay, i. 260. 
Mala-knli, i. 590. 

Malai-tamara, iii. 503. 
Malai-tangi, i. 206. 

Malai-vombu, i. 330. 
Malai-veppam, i. 330. 
Malan-kua, iii. 416. 

Malbbok, iii. 444. 

Malilotus, i. 405. 

Malkanguni, i. 343. 

Mallea, ii. 211. 

Malleamotbc, ii, 211. 

Mallotoxin, iii. 300. 

Mallotus pbilippincnsis, iii. 296. 
Malokia, i. 205. 

Malum aureum, i. 579. 

Malva parviflora, i. 228, 

„ rotundifolia, i. 204. 

,, sylvestris, i. 204. 
Malvacoee, i. 201. 

Malvi-gokbru, iii. 34. 

Malwa Opium, i, 89, 91. 

Mamao, ii. 53. 

Mambala-konnai, i. 511. 
Mamekh, i. 37. 

Mamijva, ii. 515. 

Maniiran, i. 31, 248. 

Mamitba, iii. 61. 

Maiiaka, iii. 541. 

Manal-kirai, ii. 205. 

Manamanda, iii. 545. 
Mana-pasupu, iii. 403. 
Manatta-kali, ii. 549. 

Mancbi, ii. 456. 

Manda, ii. 456. 

Mandala, iii. 468. 

Mandar, i. 451. 

Mandara, i. 452, ii. 429. 
Mandaramu, ii. 428. 
Maudragora caulescens, ii. 581 . 
„ ofRoinarum, ii. 681 

„ vemalis, ii. 582. 



Hi 


m. 

584. 

u. 

MftndTika»pagpi» ii* 107. ^ 

Kaadupand, in. 874. 

ManeUi, i. 411. 

Mangal, iii. 586. 

Hangalja, i. 28, iii. 890. 
Mangalyarha, i. 23. 
Man^-maram, i. 382. 
Manga-nari, iii 7. 
Maugaie-bongare, ii. 204. 
Mfmganili, i. 862. 

Mangifera indioa, i. 381. 
Mango, i. 381. 

Maugostan, i. 167. 

„ utan, ii. 366. 
Mangoet^yi. 167. 
Mangostin, i. 167. 
Mangrove, i. 498. 

Mangnier, i. 381. 
Manguatan, i. 167. 
Manja-kad^be, ii. 171. 
Manja-pii, li. 376. 

Manjal, lii. 407. 
Manjal-mutlangi, ii. 134. 
Manjara-sejari, m. 291. 
Maajecdita, ii. 231. 
Manjishtha, ii. 231. 
Manjitli, ii. 231. 

Manjitti, li. 231. 

Manjashta, ii. 231. 
Man-kand, iii. 388. 

Manna (Alhagi), i. 418. 

„ (Calotropis), ii. 430. 
„ (Cotoneaater), i. 683. 

„ (Tamarisk), i. IGI. 

Mannal, iii. 407, 644. 



Mannetjes-nooten, iii. 197. 
Mansa-aij, iu. 253. 
Mani^m, i. 320. 

Mansi, ii. 233. 

Man>8y-lan, iii. 465. 
Manva, iii. 388. 

Mapnal, iii. 360. 
Marolingtun, i. 133. 
Maramanjal, i. 63. 

Marandi, iii. 42. 

Maravara Tsjenibu, iii. 649. 
Maravettli i. 148. 

Maroli Violet, i. 140. 
Marolm, ii. 563. 

Mardinbeb, iii. 486. 
Mardarakbt, i. 119. 
Mardnm>g3^, ii. 583. 
Maredi, u. 251. 

Margiyeb, iii. 486. 

Margosa oil, i. 327. 

„ oil-cake, i. 330. 


ItoSiha, m. 1^ cl ^ 

Maiijaiieli,ii. 845. 
Mari-manojbedi, i. 395. 

Mazinalu, iii. 407. 

Marjad-vel, ii. 586. 

Maijolaine, iii. 108. 

Marjoram, iii. 108. 

Markava, ii. 266. 

Marking-nut, i. 389. 

Marlumatta, li. 262. 

Marmai, ii. 127. 

Marmakhuz, ii. 521. 

Marmelos de Benguala, i. 278. 
Marori, i. 232. 

Marorpbali, i. 232. 

Marrube blano, lii. 117. 
Marmbiin, id. 121. 

Mamibimn vulgare, iii. 117. 
Marsada, ii. 15. 

Marsh Mallow, i. 201. 

,, Marigold, i. 37. 

Marsdenia Royhi, ii. 468. 
Martynia diandra, id. 36. 
Marudam-pattai, m. 355. 
Mamk-kallan-kai, ii. 204. 

Maml, lii. 493. 

Maruthu, d. 16. 

Marutonri, ii. 41, 

Maruva, lu. 109. 

Marvel, li. 449. 

„ of Peru, id. 133. 
Marvivel, d. 449. 

Marwa, di. 108. 

Marygold, ii. 322. 

,, (French), ii. 321. 
Marzangush, iu. 109. 
Marzanjush, id. 109. 

Masandari, id. 60. 

Mash, i 488. 

Masha, i. 488. 

Mashani, i. 491. 

Mashapami, i. 491. 

Mashi-kai, iii. 860. 

Masho, iu. 109. 

Mashpami, i. 491, 
Masht-el-j^houl, i. 208. 

Maslun, iii. 150. 

Mastaki, i. 879.. 

Mastaru, ii. 285. 

Mastich, i. 379. 

Masur, i. 489. 

Masura, i. 489. 

Maswai-gond, i. 641. 

Mata, iii. 468 
Ma^ngnar, i. 266. 

Matar, i. 489. 

Matoho-ya-wata-wawili,iii. 506. 
Math,i. 488. 



iii. 514. 
ia. 185. 
mcttOg^ iii. 186 . 

Itfttxmilidika, iii. 593. 

ICati ioaria O^momilla, ii. 274. 
Hatthiola incana, i. 120, 130. 
,Hatti-pal, i. 293. 
Matti-pal-tiga, ii. 634. 

Maua, ii. 355. 

Hsnliwri, ii. 362. 
Manntliakkooruontho, i. 137. 
Mauve aauvage, i. 204. 

Mauz, iii. 443. 

May, i. 870. 

Mayal, iii. 148. 

Mayaphal, iii 860. 

Mayiia, hi, 360. 

Maym, iii. 360. 
Mayir-maml^am, i. 206. 
Mayua, ii. 211, 

Mayuraka, hi. 627. 

Mazariyun, iii. 224. 
Mazariyun-i-Hindi, i, 469. 
Mazarona, u. 286. 

Mazhu, i. 492. 

Mazu, Maznn, iii. 361. 
Maziiphal, iii. 360. 

Meadow Rue, i. 34. 
Meah-sayelah, i. 696. 

Meoonio acid, i. 88. 

Meconidine, i. 88. 

Meoonin, i. 88. 

Meoonopsis aculeata, i. 112. 

,, n^alensis, i. 112. 
j, Wallioliii, i. 112. 
Meda, iii. 211. 

Meda-lakadi, iii. 211, 

Medical opium, i. 89. 

Medioinier, iii. 274. 

,, d’Espagne, ui. 277. 
Meeua-hanna, i. 310. 

Meetiya. i. 307. 

Meghabha, ii. 26. 

Meghavama, u. 26. 

Menak, i. 492. 

Mehedi, ii. 41. 

Mehndi, ii. 41. 
Mekamettavi-ohettu, 1. 366. 
Melaleuca Leuoadendron, ii. 23. 
Melanthhi, i. 29. 

Melanthiou, i. 28. 

Melastomaoeee, ii. 84. 

Melezitoee, i. 420. 

Melia Azadiiaohta, i. 822, 647. 
% Azedaraoh, i. 830. 

,, dubia, i. 832. 

Meliaoese, i. 822. 

Molilot, i. 404. 

MelUoto alba, i. 406. 


^ MdU<Hni8pai!tlil^ 

Meliawb iii. 117. ^ 

Melon d’eau, ii* 63. 

Mexueoylon ^ule, ii* 34. 

ff tinotorium, ii. 85, iiL 
M4mecylou comestible, ii, 34. 
Meuasbma-kaya, ii. 663. 

Menasa, iii. 166. 

Meudi, ii. 41. 

Mendika, ii. 41. 

Menispermaceae, i. 47. 
Menispermiue, i. 62. 

Menpbal, h. 204. 

Mente, i. 401. 

Mentha aquatica, iii. 103. 

,, arvensis, iii. 103. 

,, „ var. piperasoen 

iii. 104. 

,, incana, hi. 103, 108. 

„ piperita, iii. 103. 

,, sativa, iii. 103. 

,, sylvestris, hi. 101. 

Mentbe sauvage, hi. 101. 

Menthol, hi. 104. 

Menthya, i. 401* 

Mentula, i. 401. 

Meradu, i. 166. 

Merahsinghi, h. 460. 

Meras, ii. 60. 

Merendera persioa, hi. 496. ' 

Meeha-srin^, h. 461, 

Mosta-pat, i. 213. 

Mesua f erros, i. 1 70. 

M6saa Naghas, i. 170. 

Methi, i. 401. 

„ modaka, i. 402. 
Mothyl-coniine, h. 113. 
Methylcrotonic acid, hi. 284. 
Mexican Poppy, i. 109. 

Mezereon, hi. 224. 

Mhaisa-bol, i. 310. 

Mhaisa-guglal, i. 310. 

Miah — see Meah. 

Michelia Ohampaca, i. 42. 

,, nilag^ca, i. 43. 

,, Rhe^i, i. 42. 

Mioromeria oajhtellata, hi, 108. 
Midi-gass, ih. 67. 

Hilagay, h. 663. 

Milagpi, hi. 166. 

Milakaranai, i. 260. 

Milem rama, h, 271. 

MUh-el-tartir, i. 358. 

Milk-bush. hi. 262. 

Mhk-tbistle, h. 319. 

Milk-weed, u. 427. 

MUlefeuhle, h. 271* 

Millett, hi. 680. 

Mimosa pudioa, 1, 638. 
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MinrnTnnli, i. 488. 

MimuBqips Elcngi, ii. 362. 

f, hexandra, ii. 36^. 

Mindhal or Mindhla, ii. 204. 

Migut) iii. 253. 

Mint, iii. 101. 

Mirabilis Jalapa, iii. 132. 

Mirach, iii. 166. 

Mirapa-kaya, ii. 563. 

Mircn, ii. 563. 

Mircbai, ii. 530. 

Mircbi, ii. 563. 

Miri, iii. 166, 212. 

Miringa, iii. 15. 

Mirigalu, iii. 166. 

Mirfeingha, ii. 6G3. 

Mislik-bhcndi, i. 209. 

Mishk-danah, i. 209. 
Mishk-i-taramashia, iii. 115. 
Mishk-i-zaniin {Aiah, for Cyprus), 
iii. 552. 

Mishmi-tita, i, 31. 

Misbran, iii. 14. 

Misreya, ii. 128. 

Misri, iii. 591. 

Mistletoe, iii. 227. 

Misurpappu, i. 489. 

Mibiirpurpui , i. 489. 

Mis wak -el. Abbas, i. 480. 
Mitba-akarkara, ii. 281. 

Mitba-bisb, i. 10. 

Mitba-gokbru, i. 243. 

Mitba-kirayat, ii. 514. 

Mitba-lakri, i. 491. 

Mobarkba, iii. 624, 

Mocba, i. 215. 

Mocbaka, iii. 444. 

Mocba-ras, i. 215. 

Mochni, iii. 686. 

Mock orange, i. 154. 

Modecca palmata, ii. 97. 
Modcra-cauni, i. 243. 

Modi, iii. 176. 

Modira-caniram, ii. 602. 
Moduga-bunka, i. 454. 
Modnga-cbettu, i. 464. 
Moduga-vittulu, i. 454. 

Mogadam, ii. 362. 

Mogalu, iii. 535. 

Mogbira, iii. 122. 

Mogbli-erendi, iii. 274. 

Mo^a or Mogri, ii, 379. 

Mona, ii. 355. 

Mobari, i. 123. 

Mobin, i. 393. 

Mobra, iii. 356. 

Moka aloes, iii. 472. 

Moleno, iii. 1. 

Mcdonppu, iii. 686. 


'Mollugo birta, ii. 104. 

„ sper^a, ii. 103. 

,, stricta, ii. 103. 

Mombin do Malabar, i. 395. 
Momordica Cbarantia, ii. 78. 

,, coobincbinensis, ii. 77. 
,, Cymbalaria, ii. 79. 

„ dioica, ii. 74. 

,, umbellata, li. 89. 
Monkey-bread tree, i. 218. 
Monkey-nut, i. 494. 

Monks’ -pepper, iii. 76. 
Monora-mal, i. 606. 

Moo— Mn. 

Mooda-cottaii, i. 366. 
Moonoodoo-moordoo, i. 430. 
Moorenkappeii, ii. 566. 
Mora-ageiu, ii. 50. 

Morala, i. 391. 

Moramia, iii. 42. 

Moieda, i. 394. 

Morelle furieusc, ii. 672. 

„ noir(‘, ii. 519. 

Moiinda citiii'olia, li. 226. 

,, tiuctona, li. 226. 
Mormdin, ii. 228. 

Moriodoii, ii. 228. 

Muiiiigu t oucauen&is, i. 396. 

,, pU-Tygosperma, i, 396. 
Moiingt a, i, 396. 

Momiassi, ii. 50. 

Mori'ankbi, iii. 627. 

Mc)ri)bia, i. 82, 88. 

Moruiigby root, i. 396. 

Morvel, lii. 493. 

Morwel, i. 35. 

Mosambi-cbaiia, i. 495. 
Moshatiiie, ii. 274. 

Moshabbar, iii. 467. 

Mosiua, i. 239. 

Mosumuski, ii. 94. 

Moth, i. 488, 

Moth a, iii. 552. 
Motha-dagada-pbul, iii. 627. 
Motbe-til, iii. 26. 

Motbi-arani, hi. 66. 

Mothi-dudbi, iii. 247. 
Mothi-kuhili, i. 460. 
Mothi-pippaH, iii. 178. 
Mothi-riiigani, ii. 656. 
Motho-araduso, i. 291. 
Motbo-pinipali, iii. 543. 

Motiya, iii. 568. 

Mottenga, iii. 65G. 

Moudn, i. 394. 

Mouron rouge, ii. 345. 

Mousse do Chine, iii. 635. 
Moutardc noire, i. 122. 

,, rouge, i. 123. 
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Mowana, i. 219. 

Mowrah flowers, iii. 356. 

„ oil, iii. 366. 

Moydi, iii. 338. 

Moyo, i. 393. 

Mradu, iii. 468. 

Mridu-piislipa, i. 662. 
Mriga-shingi, i. 232. 

Mrinala, i. 71. 

Mucca-piii, ii. 94. * 

Muchlmle, iii. 682. 

Muclikand, i. 233. 

Mucliukauda, i. 233. 

MucLur, lii 142. 

Mucuna uionosperma, i. 460. 

,, pruriens, i. 447. 
Mudar, 11 . 428. 

Mudariuo, ii. 434. 

Mudj^a, i. 488. 

Mudgap.irui, i. 488. 

Mudrika, i. 108. 

Mududa, i. 338. 
Mucliigu-davare, i. 538. 
MiiduinuU-kalli, iii. 264. 
Miigdiii, i. 488. 

Mugliilan, i. 641. 

Miigrola, i. 28. 

Muiznk-i-abli, iii. 228. 
Miikitha, ii. 519. 

Miikia scabrella, ii, 94. 
Mukku-rattdi, iii. 130. 
Muknya, i. 488. 

Muktajiiri, iii. 291. 

Miikul, i. 311. 

Miikiil-i-Arabi, i. 312. 
Mukul-i-azrak, i. 311. 
Mukul-i-yahud, i. 311. 

Mala, i. 129. 

Mulaka, i. 129. 

Mulattbi, i. 491. 
Mul-iUva-maram, i. 616.] 
Miilm, iii. 15. 
Mullaniuttala-gida, i. 341. 
Mullaiigi, li. 129. 

Mullein, iii. 1. 

Mulli, ii. 555. 
Mullu-buraga-mara, i. 216. 
Mullu-galli, i. 99. 
Mullu-kirai, iii. 138. 
Mullu-kuUa-puttai, i. 66. 
Mullu-vongai, iii. 208. 
Mulu-goviuda, iii. 43. 
Mulu-gundu, iii. 380. 
Munaga, i. 396. 

Munaldia, i. 357. 

Mundi, ii. 257. 

Muudikasa, ii. 257 . 

Munditika, ii. 267. 

Muudla-buraga-cbettu, i. 215. 


Mundulea siiberosa, i. 417. 
Mung, i. 488. 

Munga-luppu, iii. 686. 
Munga-peru, i. 394. 
Mungusvel, ii. 200. 

Munja, ii. 226. 

Munni, iii. 66. 

Mura, i. 394. 

Murahvi, iii. 493. 

Murchob, i. 266. 

Muricia cochinchiiiensis, ii. 77. 
Murkalu, i. 394. 
Murkanda-chettu, iii. 291. 
Murmuria, ii. 267. 

Muro, i. 129 

Murraya exotica, i. 265. • 

,, Kcenigii, i. 2G2. 
Murrayin, i. 265. 
Murrukkan-maram, i. 454. 
Murukkan-pishin, i. 464. 
Mumkkan-virai, i. 454. 
Murungai, i. 396. 

Murungi, i. 396. 

Murva, iii. 493. 

Musa pai'adisiaoa, iii. 4 *3, 
Musali, iii. 462. 

Musambra, iii. 467. 

Mubcade, iii. 192. 

Muscat garlic, iii. 492. 
Musba-kami, ii. 639. 

Mushadi, i. 64. 
Muhhaippc-yetti, iii. 211. 
Musbidi, ii. 458. 

Mubhk-i-wali, ii. 238. 
Mushkami, ii. 639. 

Mublili, iii. 462. 

Mushti-vittulu, ii. 458. 

Mush till, iii. 225. 

Musk Mallow, i. 209. 
Musla-semul, i. 216. 
Musli-kand, iii 402. 

Mussecnda frondosa, ii. 202. 
Musta, iii. 666. 

Mustaka, iii. 662. 

Mustard (black), i. 122. 

,, (Indiau), i. 123. 

,, oil, i. 120. 

Mutha, iii. 662. 

Muthel, iii. 466, 615. 
Muttaga-bija, i. 454. 
Muttaga-gonda, i. 454. 
Muttaga-mara, i. 464. 

Muttah kach, iii 654. 

Muzz, i. 679. 

Mya-inishmi-baibaik, i. 8. 
M>ah seik, iii. 351. 

Mylitta lapidescens, iii. 628. 
Myoctonine, i. 14. 

Myrica Nagi, iii. 355. 
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MyricaoeeB, iii . 3 55 . 

M yrifltic acid, iii. 196. 
Myristica fragrans, iii. 192. 

,, malabarica, iii. 197. 
NTyristicesp, iii. 192. 
Myristioene, ui. 195. 
Myristicin, iii. 195. 
Myristicol, iii. 196. 

Myristin, iii. 196. 

Myrobalan i^beleric), ii. 6. 

,, (chebulic), ii. 1. 

„ (Egyptian), i. 284. 

, , (emblic), iii. 2 6 1 . 

Myrobalanin, ii. 6. 

Myronate of Potasb, i. 126. 
Myrosin, i. 12G. 

Myrrh, i. 304. 

,, (Arabian), i. 306. 

„ (Chinese), i. 307. 

„ (Persian), i. 307. 

Myrsineee, ii. 349. 

Myrtaceee, ii. 17. 

Myrte, ii. 32. 

Myrtle, ii. 32. 

Myrtiis communis, ii. 32. 


Noanaa, iii. 103. 

Nabat, iii. 693. 

Nachohnruppan, ii. 437. 

Nachuta, iii. 269. 

Nadeyi, i. 474. 

Naet'kingn, ii. 207. 

Nadika, i. 236. 

Naet-klim, ii. 96 . 

Naga — Bee Nag and its compounds. 
Naga-baJa, i. 206. 

Naga-ohampa, i. 170. 

Naga-dali, ii. 99. 

Naga-damani, ii. 285. 

Naga-danti, ii. 626, iii. 311. 
Naga-davano, ii. 286. 
Naga-davana, iii. 464. 
Naga-donda, ii. 90. 

Naga-golugu, i. 266. 

Naga-kaH, ii. 99. 

Naga-karia, iii. 480. 

Naga-kuda, ii. 226. 

Naga-malle, iii. 66. 

Naga-malli, iii. 65. 

Naga-mallije, iii. 66. 

Naga-motha, iii. 664. 
Naga-mushadi, i. 64, ii. 602. 
Naga-mustika, iii. 554. 

Naga-pu, i. 236. 

Naga>ranga, i. 269. 

Naga-sampagi, i. 170. 

Naga-valli, ii. 202, iii. 183. 
Nagadali-sappu, i. 249. 


Nagala-dudheli, ii. 442. 
Nagara, iii. 421. 
Nagchampa, i. 170. 
Nagdamani, iii. 464. 
Nagdoni, ii. 285. 

Nagdoun, ii. 286. 
Nagocuram, i. 170. 
Nagetta, i. 190. 

Naghzak, i. 382. 

NagkoHar, i. 170. 
Nagkosara, i. 170. 

Nagli, iii. 480. 

Nagphani, ii. 99. 
Naguru-cheitu, iii. 70. 
Nalii-kuddaghoo, i. 131. 
Nahushakhya, ii. 238. 
Nai-bel, i. 267. 

Nai-vela, i. 131 
Naitakkilc, iii. 76. 

Naka, iii. 608. 

Nak-chikni, ii. 444. 
Nakka-vuUi-gida, iii. 476. 
Nakkera, ii. 518. 

Nakpatar, ii, 627. 
Naktamala, i. 468. 

Nakuli, ii, 200. 
Nalakanu-gida, i. 333. 
Nalaika, ii. 207. 
Nali-ohi-bhaji, ii. 640. 
NaUa-jilakara, i. 28, 
Nalla-mada, iii. 82. 
Nalla-maddi-chettu, ii. 16. 
Nalla-rajan, i. 319. 
Nalleru, i. 362. 

Nalugu, i. 364. 

Nanabala, iii. 247. 

Nan, iii. 608. 

Nanas, iii. 607. 
Nandia-vatai, ii. 413. 
Nandibattal, ii. 238, 413. 
Nandini, ii. 238. 
Nandivriksha, i. 339. 
Nandruk, iii. 346* 
Nandurike, i. 339. 
Nandyavarta, ii. 238. 
Nanha-pusi-toa, iii. 250. 
Nan-i-kulagh, i. 205. 
Nanjare, ii. 200. 
Nanjin-beru, iii. 169. 
Naniundan, i. 284. 
Nanl^ah, ii. 116. 

Nannari, ii. 446. 
Nanthia-vatai, ii. 413. 
Napelline, i. 7. 
Nara-dabba, i. 268. 
Narak-karandai, ii, 256. 
Narakya-ood, iii. 316. 
Naral, iii. 611. 
Naral-cha-jhada, iii. 611. 
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Narali-mad, iii. 611. 

Naramamidi, iii. 211. 

Narangi, i. 2GB. 

Naranj j i. 270. 

Naranji, ii. 642. 

Nara-seja, iii. 253. 

Narayaua taila, iii. 483. 

Narceine, i. 88. 

Narcissus Tazetta, iii. 498. 
Narcotine, i. 83, 88. 

Nardin, ii. 234. 

Nardostacliys Jataniansi, ii. 233. 
Nardus, iii. 567. 

Naregamia alata, i. 333. 
Naregamine, i. 336. 

Narenga, i. 270. 

Narikadam, iii . 6 1 1 . 

Narikela, iii. 614. 

Naringin, i. 274. 

Narjil, iii. 615. 

Narjil-bahri, iii. 620. 
Narjil-i-daryai, iii. 520. 
Nari-vengayam, iii. 476. 

Nariyal, iii. 511. 

Nariyal-ka-i er, iii. 611. 
Narkacliura, iii. 403. 

Narlaung, ii. 20. 

Naruvel, ii. 16G. 

Naruvili, ii. 518. 

Narvcl or Narwol, ii. 166. 
Nasaguni-gida, i. 447. 
Nasarjanglii, ii. 102. 

Nasona, iii. 15. 

Nasturtium, i. 120, 121, iii. 489. 

,, officinale, i. 130. 

Nata, i. 497. 

Nat-akrodu, iii. 278. 

Native Laurel, i. 164. 

Nattavil, iii. 348. 

Nattu-akhrotu, iii. 278. 
Nattu-ati-vadayam, i. 18, iii. 648. 
Naum-papala, ii. 211. 
Navananji-clia-pala, ii. 320. 
Navel, ii. 25. 

Navetto, i. 122. 

Navili, iii. 318. 

Nayaphatki, i. 366. 

Nayeti, iii. 247. 

Nayityaga, iii. 68. 

Naypalai, ii. 437. 

Na-yuviri, iii, 135. 

Nazbo, iii. 83. 

Nazbu, iii. 83. 

Nee— Ni. 

Neela olam, iii. 433. 

Neem, i. 323. 

,, oil, i. 327, 

,, ,, soap, i. 323* 

Negalu-gida, i. 243. 


Ncgli,i. 165. 

Negro coffee, i. 520. 

Neboemeka, ii. 92. 

Nela-amudamu, iii. 272. 
Nela-bevina-gida, iii. 46. 

Nela-bevu, li. 511. 

Nela-galli, ii. 615 
Ncla-gulla, ii. 567. 

Nela-gumadi, iii 73. 

Nela-gumbala, ii. 534. 

Nela-kadali, i. 494. 

Nela-mulaka, ii. 557 
Nela-naregam, i. 333. 

Ncla-naringu, i. 333. 
Nola-panna-marava, iii. 625, 
Nela-ponna, i. 526. 

Nela-tadi, iii. 462. 

Nela-velaga, i. 281. 

Nela-\emu, ii. 511, iii. 46, 
Nelagale-kayi, i. 194. 

Nella — see Nela. 

Nelli-kai, iii. 261. 

Nelli-kaya, iii. 261. 

Nelli-kayi, iii, 261. 

Nclli-kumbalu, li. 534. 

Nelli-usirika, iii 266. 

Nelumbium magnifique, i. 70. 

,, speciosum, i, 70. 

Nepala, iii. 281. 

Nepala-nimba, iii. 5. 

Nepali — see Nipali. 

Nepaline, i. 5. 

Nepaul Aconite, i. 1. 

,, Barberry, i. 64, 

Nepenthe, ii. 627. 

Nepeta ciliaris, iii. 116. 

Neredi, ii, 25. 

Noreipoottie, iii. 49. 

Neriantine, ii. 401. 

Neri-arishippal, i. 594, 

Ncriine, U. 401. 

Nerija, i. 346. 

Noriodorein, ii. 400. 

Neriodorin, ii. 400. 

Nerium Oleander, ii. 399. 

„ odorum, ii, 398. 

Nerunji, i. 243. 

Nervalum, iii. 281. 

„ unnay, iii. 283. 
Netno-thora, iii. 252. 

Nettavil, iii. 348. 

Nctrmala, i. 60. 

Neuracanthus sphterostachyus, iii, 46. 
Nevadunga, iii. 263. 

Nevale, ii. 25. 

Nevarung, iii. 253. 

New Gruinea resin, i. 321. 

Ngai, ii. 262. 

„ camphor, i, 201, ii. 262. 
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Nliola, ii. 92. 

Nhyu, ii. 169. 

Nibendj, ii 627. 

Nicker-treo, i. 406. 

Nicotiann Tcil)acum, ii. 632. 
Nicotiauin, ii. 640. 

Nicotine, ii. 640. 

Nictantho Arbre-lriste, ii. 376. 

Nidijjfdliika, ii. 567. 

Niello, i. 28. 

Nippa, i 203. 

Nij^acbimi, iii. 250. 

Nij^dla sativa, i. 2S. 

Ni^»or seed, ii. 260. 

Night JasmiiK', ii. 370. 
Nightsh.idc, ii. 549. 

Niyfudi, iii. 73. 

Niguri, iii. 73. 

Nikocliaka, ii. 164. 

Nil, i. 406. 

Nil-koloini, ii. 630. 

Nila, i. 406. 

Nilac'umal, iii. 78 
Nila-kadalai, i. 494. 
Nila-iiauai-ki/bangii, iii. 402. 
Nila-pbala, ii. 25. 

Nila-pulai, iii. 138. 
Nila-puslipa, ii, 313. 
Nila-pusbpi-olio-bij, ii. .530. 
Nila-vagai, i. 531. 
Nila-vombu, ii. 511, iii. 46. 
Nila-voppa, ii. 511, iii. 46. 
Nila-vilara, i, 2S1. 

Nila-virai, i. 526. 

Nilaisodarbi, i. 15S. 

Nilam, i. 406. 

Nili, i. 406. 

Nili-chahc, iii. 564. 
Nili-maudii, i. 406. 

Nilkaiit, ii. 610 
Nilkiintb, iii. 403. 

Nilufor, i. 71. 

Nim, i. 323. 

Nimb, i. 323. 

Nimba, i 323. 

Nimbamu, i. 323. 

Nincibara, i. 332. 

Nimbuka, i. 209. 
Nimma-gaddi, iii. 504. 
Nimma-tulasi , iii. 86. 
Nimnrdi, ii. 254. 

Nindika, ii 627. 
Nindo-trikund, i.''246. 

Nipal pepper, ii. 663. 
Nipali-dhanya, i. 250. 

Nipalo, iii. 281. 

Nir or Nor. 

Niradimutu, i. 148. 
Niradivittiilu, i. 148. 


Nirbhodin, ii. 460. 

Nirbiahi, i* 21, iii. 400, 556. 
Nirbrami, iii. 8, 

Nirgundi, iii. 73. 

Nirkirambu, ii. 49. 

Nirjara, i. 55. 

Nirmali, ii. 505. 

Nirmulli, iii. 36. 

Nirnocbi, iii. 73. 

Nirpongclion, iii. 24. 

Nil pul b, ui 510 
Nirugobbi, lii 30 
Niiii-kassuvii, ill 500 
Niruuicl-ucru])pu, ii. 37. 

Nil’ll- \M\ iii, ill. 73. 

Nirvala, i. 133. 

Nirvalam, iii. 281. 

Nirvdshi, i 21, iii. 556. 

Nis.i, Nisan, 111 408, 426. 
Nishotar or Nishidlar, ii 527. 
Nisiuda, iii. 73. 

NiHot, ii. 527. 

Nivab, ii. 505. 

Nivar.i, ill 003. 

Noclii, iii. 73. 

Noir de Franefort, i. 358. 
Notonia grandiflora, ii. 320, 
Noyoaii plant, ii 540. 
Nrii>a-druma, i. 511. 

Nndho^n, ii. 94. 

Nuggc, i. 306. 

Nuk, ii. 269. 

Nukbiid-i-alwandi, iii. 166. 
Nuna-maram, ii. 226. 

Niiubora, i, 139. 

Nupbar luteum, i. 72. 
Nupharine, i. 72. 

Nurtkiil, i. 394. 

Nutkaner, i. 150. 

Nutmeg, iii. 192. 

,, camphor, iii. 195. 

,, cardamom, iii. 436, 

Nutti-churi, ii. 230. 

Nuvvulu, iii. 20. 

Nux myristica mas, iii. 197. 

Nux vomica, ii. 495. 
Nyadalo-buvvu, i. 71. 
Nyagrodba, iii. 339. 

Nyctagineae, iii. 130. 

Nyctantbes Arbor-tristis, ii. 376. 
Nyctan thine, ii. 378. 

Nymphrea alba, i. 72. 
Nympheoaceae, i. 70. 


Oak, iii. 3G0. 

Occhi, i. 418. 

Ochrocarpus longifolius, i. 172. 
Ocimum Basilicum, iii. 83. 
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Ocinmrn gratissinmm, iii. 86. 

n sanctum, iii. 86. 
Odallam, ii. 410. 

Oddi-manu, i. 393. 

Odi, i. 3(>6. 

Odina Wodicr, i. 393, 548. 
Odiya-maram, i. 393. 

Oduvan, iii. 269. 

CEillet d’Inde, ii. 321. 

Oil — sre Oleum 
Okanu-katta, i. 600. 

OI, iii. 646. 

Olaktambol, i. 233. 

Ola-maniibu, ii. 16. 

Oldenlandia biflora, ii. 198. 

,, corymbosa, ii. 107. 

,, umbel lata, ii. 199. 

Olea glandulifera, ii. 379, 
Oleaccre, ii. 376. 

Oleander, ii. 398. 

Oleandrine, ii. 401. 

Olen-cbaha, iii. 564. 

Olen-kiraita, iii. 46. 

Oleum amygdalae, i. 565. 

M ,, amarre, ii. 567. 

), anacardii, i. 389. 

,, audropogonis, iii, 6C4. 

M anetlii, ii. 129. 

)) anisi, i, 41. 
ft arachis, i. 495. 
t, argcmonos, i. 111. 

,, aurantii cort, i. 277. 

M azadirachtae, i. 322. 

,, bassiae, i. 354. 

,, cajupiiti, ii. 23. 

,, calophylli, i. 174, 

,, camphorae, i. 200, iii. 200. 

,, caryophylli, ii. 22. 

,, cassiae, iii. 207. 

,, celastri, i. 345. 

,, cinae, ii, 291. 

,, cmnamorai, iii. 207. 

,, coriandri, iii. 130. 

,, crotonis, iii. 282, 

„ cubebae, iii. 181. 

„ dipterocarpi, i. 192. 

,, foeniculi, ii. 124. 

„ garcineae, i! 165. 

,, gaultheriae, ii. 327. 

„ gossypii, i. 227. 

,, gynocardiaj, i. 145. 

,, hydnocarpi, i. 149. 

,, infernale, iii. 275. 

,, jatamansi, ii. 238. 

,, jatrophae, iii. 276. 

,, juniperi, iii. 372. 

,, limonis, i. 276. 

„ liui, i. 241, 

,, marjoranee, iii. 109. 


Oleum melissae indiom, iii. 117, 

„ mentbee, iii. 104, 

,, mesua?, i. 172. 

„ moringae, i. 399. 

,, myristicae, iii. 195. 

,, myrrhae, i. 308. 

,, neroli, i. 277. 

„ nigrum, i. 344. 

„ nucis indicae, ii. 464. 

,, papaveriH, i. 87. 

,, pougamite, i. 468. 

>> raphani, i. 129. 

„ ricini, iii. 303. 

I, ,, majoris, iii. 275. 

„ roHEB, i. 577. 

,, rutae, i. 251. 

,, suntali, iii. 238. 

,, fiemecarpi, i. 389. 

,, sesami, iii, 30. 

,, Hinapis, i. 127, 

„ sterculiae foetid, i. 231. 

,, terebintbinae, i. 378. 

,, tiglii, iii. 283. 

,, vateriae indicae, i, 197. 

,, verbenae, iii. 565. 

,, zantboxyli, i. 259. 

Olibanum, i. 295. 

Oli-kirayat, iii. 46. 

011a, iii. 546. 

Omam, ii. 116. 

Omamu, ii. 116. 

Omamu-aku, iii. 92, 

Omu, ii. 116. 

Ouagracoai, ii. 49, 

Ondelaya, ii. 107. 

Onion garlic, iii. 492. 

Onosma bracteatum, ii. 524. 

,, t^bioides, ii. 624, 

,, Ilookeri, ii. 524. 

Ontb, i. 167. 

Go — Arr IT, 

Ood, i. 292, iii. 219 

Oogbai-puttay, ii. 381. 

OostindiHcbc ofte wilde Salie, ii, 251. 

Opaque Bdellium, i. 310, 312. 

Ophelia Chirata — see Swertia. 

„ multiflora, ii. 515. 

Opbelic acid, ii. 513. 

Opbiorrbiza Mungos, ii. 199. 

Ophioxylin, ii, 417. 

Opbioxylon serpentinum, ii. 414. 

Opiamine, i. 88. 

Opium, i. 73, 

,, abkari, i. 80, 89, 

,, (adulteration of), i. 81. 

,, alkaloids, i. 82, 87, 92. 

,, analysis, i. 89. 

„ (Bebar),i. 75, 89. 

,, Benares, i. 75. 


H 
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Opium (olassifioation of)) i. 103* 
,, eating, i. 92. 

)) (Khandesli), i. 89. 

„ (Malwa), i. 83, 89. 

„ (medicinal), i. 88. 

„ (Patna), i. 89. 

), (Persian), i. 89. 

,, (Sind), i, 89. 

,, (toxicology of), i. 98. 
Ophthalmic Barberry, i. 65. 
Opuntia DiUenii, ii. 99. 

,, Tuna, ii. 100. 

Orange, i. 268. 

,, purgative, iii. 278. 
Oranger, i. 268. 

Orcanette, ii. 624. 

Orchidaceee, iii 384. 

Orchis latifolia, iii. 384. 

„ laxifolia, iii. 384. 

Origan aquatique, ii. 247- 
Origaniun Marjorana, iii. 108. 
Orila-tamaray, i. 139. 
Ormocarpum sennoides, i. 430, 
Oroxylin, iii. 18. 

Oroxylum indicum, iii. 15, 
Orris camphor, iii. 453. 

,, root, iii. 451. 

Oryza sativa, iii. 601. 

Osari, ii. 245. 

Oseille de Guinee, i. 212. 

Osht, i. 1G7. 

Ossifraga lactea, iii, 252. 

Otto of Boses, i, 576. 

Oi^a, i. 218. 

Ouplate — see Upalet. 

Ova, ii. 116. 

Ovali, ii. 362. 

Oxalide corniculee, i. 246. 
Oxalis comiculata, i, 246. 
Oxyacanthine, i. 68. 
Oxy-camphor, iii. 202. 
Oxy-cannabin, iii. 332. 
Oxymyrsine, ii. 33. 

Oxystelma esculentum, ii. 457. 


Paban, i. 71. 

Pabarpani, ii. 523. 
Paohoha-arali, ii. 406. 
Paohcha-ganneru, ii. 406. 
Pachchai-alari, ii. 406. 
Pad, iii. 20. 

Pada-rohada, iii. 339. 
Padal, iii. 22. 

Padar, iii. 22. 

Padara, iii. 20. 
Piwiavalam, ii. 73. 

Fadi, iii. 417. 


Padma, i. 71. ^ 

Padma-charini, i. 137. 

Padma -kasta, i. 567. 

Padma-pushkara, iii. 451 
Padmini, i, 71. 

Padri, iii. 20, 22. 

Padri-gida, iii. 20, 22. 

Padshah -salab, iii. 491. 

Peedebiri, ii. 228. 

Peederia foetida, ii, 228. 

Psederine, ii. 230. 

Pseonia albiflora, ii. 305. 

,, ccnrallina, i. 30. 

,, emodi, i. 37. 

,, officinalis, i. 29. 

Pabada-mula, i. 53. 

Pahari, i. 63, 

Pahari-kanda (%«. for L. hyacin- 
thoidcs), iii. 478. 

Pahar-mul, i 63. 

Paidi-tangodu, i. 620. 

Pain dc porceau, ii 347. 

Pain de singe, i. 220. 

Paina-scbulli, iii 42. 

Painpai, ii. 62. 

Paiwand-i-miryam, i. 567. 

Pair, iii. 345. 

Pdkar, iii. 345. 

Pakhanbed, i. 585. 

Pakhar, iii. 338. 

Pakku, iii. 422. 

Pakri, iii. 338. 

Pala, iii. 443. 

Pala-garuda, ii, 386. 

Pala-indigo, ii. 398. 

Palak, iii. 146. 

Palak-juhi, iii. 55. 

Palang, ii. 146. 

Palangmishk, iii. 90. 

Palan-kizbangu, iii. 399. 

Palas or Palash, i. 454. 

Palas-gonda, i. 454. 

Palas-ki-binj, i. 464. 

Palas-ki-gond, i. 454. 

Palas-paparo, i. 454. 

Palas-papra, i. 454, 

Palas- vel, i. 458. 

Palasha, i. 454. 

Palasha-che-bi, i. 464. 

Palasbamu, i. 464. 

Palebasan, iii. 268. 

Paletuvier blanc, iii. 82. 
Palita-mandar, i. 451. 

PaUa, ii. 364, 

Palleru-mullu, i. 243. 

Palmee, iii. 511. 

Palmatoria d’infemo, ii. 99. 
Pal-modekka, ii. 534. 

Palmyra, iii. 619, 
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Palo, i. 55. 

,, de Oulebra, ii. 447. 

Palangi, i. 213. 

Palupaghel-kalung, ii. 75. 

Palwal, ii, 73. 

Pamauia, iii. 15. 

Pampo, ii. 238. 

Pamukh, iii. 58. 

Pan, iii. 183. 

Pana, iii 626. 

Pan-ki-jar, iii. 437. 

Pana lavanga, ii. 49. 

Pana-salt, iii. 550. 

Panacon, ii. 163. 

Panai, iii. 519. 

Panai-maram, iii. 519. 

Panam-palka, iii. 197. 

Panaquilon, ii. 163. 

Panasa, iii 355. 

Panax Ginseng, ii. 162. 

Pancha-bala, i. 206. 

Pancha-bhadra, ii, 198. 
Pancha-kapittba, i. 282. 
Panoha-nimba, i. 323. 

Panoba-tikta, i, 323. 

Pancba-valkala, iii. 339. 

Panoha-'snja, iii, 37. 

Pandan, iii. 20, 625. 

Pandanus odoratissimus, i^i. 535. 
Pandhara-adulsa {Syn. for variegated 
variety of A. vasica), iii. 50. 
Pandhara-agbada, iii. 135. 
Pandbara-babbul [Syn. for Acacia lou- 
copblsea), i. 561. 

Pandbara-kuda, ii. 391. 
Pandbara-peru, ii. 30. 

Pandbara saur or sauri, i. 216, 
Pandbari-osesb, i. 298. 
Pandbari-luban, i. 298. 

Pandbari-miri, iii. 166, 

Pandrukb, i. 238. 

Pangala, iii. 95. 

Panpa, i. 451, 539. 

Paniala, i. 152. 

Pani-aonvala, i. 152. 

Panicb-obi, ii. 366. 

Panir-band, ii. 569. 

Panir-ja-fota, ii. 669. 

Paniz, iii. 693. 

Paniya prisbthaja, iii. 560. 
Panj-augusbt, i. 475, iii. 75, 
Panjeb-i-salab, iii. 387. 

Panjira, iii. 92. 

Panjlren, iii. 92. 

Panioli, iii. 264. 

PanlniBbi, iii. 264. 

Panlata, i. 470. 

Pamnoburi, ii. 124, 

Paa-ova, iii. 90. 


Panni, iii. 571. 

Panwar, i. 616. 

Pao de cobra, ii 503. 

„ de merda, iii. 317. 

„ Pereira, ii. 412. 

,, solor, ii. 503 
,, sujo, iii. 317. 

Papadi, ii. 211. 

Papai, ii. 52. 

Papain, ii. 55. 

Papar, i. 317. 

Papari, ii. 211. 

Papata, ii. 211. 

Papaver Argemone, i. 111. 

,, Rboeas, i. 108. 

,, somniferum, i. 73. 

Papaveraceae, i. 73. 

Papaverine, i. 88. 

Papaya, ii. 52. 

Papayic acid, ii. 57. 

Papita, ii. 501. 

Papiya, ii. 52. 

Pappadi, ii. 211. 
Pappali-maram, ii. 52. 
Pappara-mulli, ii. 655. 
Pappara-puli, i. 218. 

Papra, i. 69. 

Papri, i. 69, iii. 318. 
Paputta-vayroo, ii. 211. 

Para cress, ii. 283. 
Paragalastino, i. 484. 

Parajatak, ii. 376. 

Parai, iii. 20. 
Paramenispermine, i. 52. 
Paramiguya monopbylla, i. 268. 
Paraiiga, i. 451. 

Parangi, ii. 52. 

Parangi-cbakka, iii. 507. 
Parangi-sbambirani, i- 295. 
Paraoxybenzoic acid, iii. 299. 
Paras jambudo, ii. 25. 
Paras-pipal, i. 213. 

Parasa-piplo, i. 213. 

Parasika, ii. 626. 
Paravalada-mara, i. 451. 
Paravati padi, i. 366. 
Pardantbus cbinensis, iii. 461. 
Paricine, ii. 188, 

Parijata, i. 462. 

Parijataka, ii. 376.^ 

Parimalada ganjam, iii. 557. 
Paringay-puttay, iii. 500. 
PariUin, iii. 603. 
Parinkaka-vuUy, i. 539. 

Parinta, i 236. 

Paripat, ii. 197. 

Parisa, i. 214. 

Parkari, Parkatin, iii. 340. 
Parkura, ii. 376. 
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Paimelia kamtsohadalis, iii. 627. 

,, perlata, iii. 627. 

Parna-bij, i. 690. 

Pama-vija, i. 690. 

Pamaksh, ii. 167. 

Parpadag^, ii. 197. 

Parpata, ii. 198. 

Parpataka, ii. 103. 

Parrot seed, ii. 308. 

Parsiawashan, iii. 624. 

Partaka, ii. 376. 

Part-bikhta, i. 16. 

Parul, iii. 20. 

Parana, i. 238. 

Paruthi, i. 225. 

Parvati, i. 6, ii. 49. 

Parwar, ii. 73. 

Pas d*5ne, ii. 294. 

Pasapu, iii. 407. 

Pasewha, i. 77. 

Pasbanblied, i. 586. 

Pashana-bheda, i. 585, 

Pasbmara, i. 33. 

Pasbpoli, iii. 552 
Paspn-kadambe, ii. 171. 
Passelio-keeray, i. 158. 

Passerage ibendo, i. 118. 

Passifloreai, ii 52. 

Pastinaoa erratioa, ii. 135. 

Pat, i. 236, 

Pata, i. 63, 206. 

Pata-sij, iii. 253. 

Patagon, iii 130. 

Patagonelle valeriane, ill 131. 

Patala or Patali, iii. 20, 22. 
Patala-galori, i. 57. 

Patala -gandbi, ii. 414. 

Patala -ganida, ii. 90. 

Patala-garudi, i. 57. 

Patala-tumri (Ceropogia tubers), ii. 456, 
Patang, i. 500. 

Patanga-cbekko, i. 500. 
Patanga-katta, i. 500. 

Patcbak, ii. 296. 

Pate de Jujubes, i 350 
Patba, i. 53. 

Patba-ringaui, ii. 657. 
Patbadya-churua, ii 392. 

Patharacbi, in. 132. 

Patharchur, iii. 90. 

Patbar-ka-pbul, iii. 627. 

Patbri, ii 319. 

Pathya, ii. 1. 

Pati-Cimbu, i. 273. 

Patola, ii. 73 
Patoladya-chuma, ii. 73. 

Patsaii, i. 213. 

Pattana, ii. 534 
Pattaiiga, i. 500. 


Patte de poule, i. 260, 
Patti-cbettu, i. 225. 

Patwa, i. 212. 

Pausbtie, iii. 620. 

Pava-kai, ii. 78. 

Pavakkapchedi, ii. 78. 

Pavana, iii. 264. 

Pavattari, ii. 226. 

Pavetta indica, ii. 211. 

Pavitraka, iii. 340. 

Pavonia odorata, i, 224. 

Pavot epineux, i. 109. 

,, Bonmifere, i. 73. 
Pavuttay-vayr, ii. 211. 

Payasa, iii. 606. 

Paytine, ii. 188 
Pe-attis, iii. 346. 

Pea-nut, i. 494. 

Pecliak, i. 232. 

Pedalinese, iii 26. 

I Pedalium murex, iii. 33. 
j Pedalu, ii. 207. 

Pedangancree, iii. 70. 
Pedda-gomru, iii 70. 

Pedda -manga, ii. 211. 
Pedda-manu, i. 291, 292. 
Pc'dda-nimma-pandu, i. 268. 
Pedda -palleru, iii. 34. 

Peddagi, i. 464. 

Peddi-mari, iii 338. 

Pedicularis pectinate, iii 14, 

Pee — sec Pi. 

Peela-bbaugra, ii. 267. 

Peelcolli, iii. 55. 

Pee mottenga, iii 556 
Pegamim Harmala, i 252. 
Pelaiii, iii. 16. 

Pelambaci, i. 207. 

Pelargonium Radula, iii. 561. 
Pelosine, i. 54. 

Pclletierino, ii. 48. 

Pellitory, ii. 277. 

,, (sweet), ii. 281. 

Peltate Sundew, i. 591. 

Penari, i. 228. 

Penar-valli, ii. 94. 

Pendbar or Peudbari, ii. 207. 
Pendbru, ii. 2o7. 
PeneiTU-gadda, ii. 566. 
Pengrima, iii. 664. 

Pentapetes pboenioea, i. 235. 
Pentatropis micropbylla, ii. 468 
,, spiralis, ii 458, 
Pent^^, i. 461, ii. 212. 

Penva, iii. 427. 

Peony, i. 29. 

Pepalam, iii. 274, 

Pe-pirkkam, ii. 80. 

Pepita,ii. 501. 
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Pepper (black), iii. 166. 

,, (long), iii. 176. 

„ (white], iii. 167. 

Peppergrass, i. 118. 

Peppermint, iii. 104. 
Peppermint-camphor, iii. 104. 
Pepperwort, i. 118. 

Pera brava, ii. 19. 

Peralu, ii. 204. 

Peramutiver, i. 224. 

Peratti-kirai, i. 236. 

Pera-virai. i. 620. 

Pereirine, ii. 412. 

Pericampylus iiicanus, i. 64. 

Periplocd aphylla, ii. 458. 

Peraea, i. 285. * 

Persian gum, i. 565. 

,, lilac, i. 330. 

„ mynh, i. 307. 

,, opium, i. 89. 

Peru, ii 19. 

Peru-maram, i. 291, 292. 
Peru-marindu, iii. 159. 

Peru-ncrunji, lii. 34. 

Perungayam, ii, 141, 147. 

Pessalu, i. 488. 

Petari, i. 207. 

Petha, ii. 68 

Petit pois pouilleux., i. 447. 

,. trcfle, i. 274. 

Petite' casse d’Amcrique, i. 512. 
Peucedanum grande, ii. 126. 

,, gravoolons, iii, 126. 
Peule-koslit {S^h. for Cassumunar), 
iii. 426. 

Poy or Peya-komatti, ii. 59. 
Poyaineratti, m. 122. 

Pey-palai, ii. 437, 

Phala-kantaka, ii 442. 
Phalamla-panchaka, i. 270. 

Phalphala, iii. 15. 

Phalsa, i. 238. 

Phalshi, i. 238. 

Phanas (Vf7H. for Jack- tree), iii. 365. 
Phanas-alombe, iii. 639. 
Phanas-ambu, iii. 629. 

Phanasa, Pauasa, iii. 355. 

Phand, ii. 641. 

Phangala, iii. 95. 

Phanija, ii. 103. 

Phanita, iii. 593. 

Phansamba, iii. 629, 

Phansula (Tern, for A. hirsuta), 
iii. 355. 

Pharbitis Nil, ii. 630. 

Pharmacum Htoreum, iii. 77. 
Phaseolus aconitifolius, i. 488. 

,, Mungo, i. 488. 

,, trilobuB, i. 488. 


Phatar-Buva, ii. 271. 

Phettar-phoda, iii. 268. 

Phenila, i. 368, 

Phoenix sylvestris, iii. 620. 

Phok, iii. 369. 

Phulla, iii. 1. 

Phulsatti, ii. 40. 

Phulwa butter, ii. 356. 

Phulwara, ii. 356. 

Phungali, iii. 314. 

Phutkari, ii. 527. 

Phyllanthus Emblioa, iii. 261, 

„ madraspatensis, iii. 26). 
,, Niruri, iii. 265. 

,, retieulatus, iii 264. 

,, urinaria, iii. 266. 
Physalin, ii. 561. 

Physalis Alkekengi, ii. 660. 

,, minima, li. 561. 

,, peruviana, ii. 562. 

Physic Nut, iii. 274 
Pia-amou-leck, i. 34. 

Piaranga, ii. 34. " 

Piasal, ii. 16. 

Piazi, iii. 479. 

Picoline, ii. 641. 

Picrasma ncpalensis, i. 291. 

,, quassioides, i. 287. 
Picrorhiza Kurooa, iii. 10. 
Picrorhizetin, iii. 12. 

Picrorhizin, iii. 12. 

Picrotin, i. 52. 

Picrotoxin, i. 50, 52. 

Pignons d^Inde, iu. 276. 

Pikapiru ( Fern, for P. retieulatus), 
iii. 264. 

Pila {Tmn, for A. integrifolia), lii. 
355. 

Pilaka, iii. 345. 

Pila-kauir, ii, 406. 

Pilgush, ii. 259. 

Pilappu-shiragam, ii. 119. 

PUavan, i. 427. 

Pili-adugu, i. 447. 

Pilijari, i. 33. 

Pili-kapas, i. 151 
Pnieoroovi, iii. 220. 

Pilovalo, iii. 662 
PUpapra, i. 639. 

Pilpil, iii. 168. 

Pilu, ii. 380. 

Piludu, ii. 549. 

Pilu-pami, iii. 493, 

Piment de Cayenne, ii. 662. 

,, do Pile Maurice, ii. 662, 
Pimpernel, ii 346, 

Pimpinella Anisum, ii. 131. 

Pinang, iii. 423, 425. 

Pineapple, iii. 607. 



62 


Pinde, ii. 204, 211. 
Pinde-valU, ii. 96. 

PindaliTii, ii. 207. 

Pindalu, ii. 207, iii. 561. 
Pmdara, iii. 294. 
Pindi-oonda, iii* 138. 
Pindi-tagara, ii. 238. 
Pmditaln, ii. 211. 

Pinellia tuberifera, iii. 166. 
Pinej tallow-tree, i. 196. 
Pinglu, ii. 207. 

Pingri, ii. 50. 

Pinhoen oil, iii. 278. 

Pinial, ii. 11. 

Pinlang, iii. 423. 

Pinna- CO tai, i 173. 
Pinna-nelli, iii. C6. 

Pinus G^erardiana, iii. 379. 

,, Khasyana, iii. 379. 

,, longifolia, iii. 378. 
Pipal, iii. 176, 338. 

Pipar, iii. 338. 

Pi^ra, iii. 176. 

Piper Betle, iii. 183. 

Chaba, iii. 176. 
Gabeba, iii. 180. 
longum, iii. 176. 
nigrum, iii. 166. 
trioioum, iii. 175. 
Piperaoeae, iii 166. 

Piperic acid, iii. 173. 
Piperidine, id. 172. 

Pipeline, iii. 172. 

Pipla-mul, id. 176. 
Pipla-mnr, iii. 176. 

Pigli, id. 176. 

Piphali-katta, id. l76. 
Pipbali-mula, id. 176. 
Pippalu, iii. 176. 

Pipul, iii. 176. 

PipuU-mul, iii. 176. 

Pipulka, ii. 283. 

Piralu, ii. 207. 

Pirandai, i. 362. 

Pirang, i 40.5. 

Pisa or Pisi, id. 213. 
Pisa-taila, id. 213. 

Pisbmika, id. 76. 
Pishin-puttai, iu. 210. 

Pisola, ii. 686. 

Pissenlit, ii. 315. 

Pistacbo, i. 379. 

,, de terre, i. 494. 
Pistacbier, i. 379. 

,, Terebintbe, i. 377. 
Pistachio nut, i. 379. 

Pistacia atlantica, i. 377. 

,, oabulica, i. 377. 
integemma, i. 374. 


Fistaoia pcdeestina, i. 377. 

,, Terebinthus, i. 377. 

„ vera, i. 379. 

Pisteh, i. 880. 

Pistia Stratiotes, iii. 650. 

Pisnm sativum, i. 489. 

Pita, iii. 408. 

Pitachandana, i. 462, iii. 232. 
Pitajhinta, iii. 44. 

Pitakanda, ii. 134. 

Pitali, iii. 294. 

Pitari, iii. 294. 

Pitcha-puUum, ii. 63. 
Pithecolobium dulce, i. 653. 

,, Saman, i. 663. 

Pith van, i. 426. 

Pitkari, ii. 437. 

Pitohri, ii. 527. 

Pitoyine, ii. 188. 

Pittaghni, i. 55. 

Pitta-papara or papada, i, 114, 
ii. 197, 271. 

Pitta- vriksha, i. 395. 

Pittman, i. 333. 

Pittraj, i. 341. 

Pittvel, i. 333. 

PittosporesB, i. 153. 

Pittosponn, i. 154. 

Pittosporum floribundum, i. 153. 

,, undulatum, i. 154. 
Pivala-chapha, i. 42, 
Pivala-kaner, ii. 406. 
Pivala-koranta, lii. 43. 
Pivala-tdavana, i. 131, 
Pivala-vala, iii. 662. 

Pivar, ii. 17 
Piyal, i, 394. 

Piyala, i. 394, 

Piyar, i. 394 
Piyaz-i-dashti, iii. 476. 

Plak&ha, in. 340, 

Plantagineee, id. 126. 

Plautago amplexicaulis, iii 127# 
coronopuB, ii. 134 
Ispaghula, lii. 126. 
major, iii. 128, 
ovata, iii. 126. 
Psyllium, iii. 128. 
Plantain, iii. 128, 443. 
Plaqueminier glutinifcre, ii. 366. 
Pliha-ghna, i. 341. 

Pliha-shatru, i 341. 

Pluchea ianceolata, ii. 256. 
Plumbagm, ii. 40, 332. 
Plumbagineee, ii. 328. 

Plumbago rosea, ii. 327. 

,, zeylanica, ii. 328. 
Plumeria acutifolia, ii. 421 . 
Plumieric acid, ii. 422. 
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Po’de Bahia, i. 502. 

Bodophyllin, i. 69. 

Podophyllum emodi, i. 69. 
Podutalai, iii« 57. 

Pogada, ii. 376. 

Pogada>mauu, ii. 362. 

Pogaku, ii. 632. 

Po-ho-yo, iii. 104. 

Pogostemon parviflorus, iii. «5. 

,, purpuricaulis, iii. 95. 
Pogostemonine, iii. 101. 

Poi, iii. 148. 

Poinciana elata, i. 507. 

,, pulcherrima, i. 506. 

,, regia, i. 549. 

Pois de marveille, i. 366. 

Poison nut, ii. 458. 

Poivre long, iii. 176. 

,, noir, iii. 166. 

Poiviier de Betel, iii. 183. 

Pokala, ii. 632. 

Pokali-miri, iii. 175. 

Poka-Vtikka, iii. 422. 

Polenta, iii. 680. 

Poley- Germander, iii. 94. 
Polianthos tuberosa, iii, 493. 
Polycarpsea corymbosa, i. 163. 
Polychioit, iii. 468. 

Poly gala chinensis, i. 155. 

,, crotalarioides, i. 165, 

,, telephioides, i. 165. 

,, tenmfolia, i. 154. 

,, vulgaris, i. 154. 
Polygaleoo, i. 154. 

Polygonacese, iii. 148. 

Polygonic acid, iii, 160. 
Polygonum alatum, iii. 150. 

avieulare, iii. 148, 158. 
barbatum, iii. 160. 
Bistorta, iii. 1 50. 
glabrum, iii. 150, 152. 
Hydropiper, iii. 150. 
molle, iii. 150. 
viviparum, iii. 150. 
Polypodium quereifolium, iii. 623. 

taccifolium, iii. 624. 
vulgare, lii. 621. 
Polyporus officinalis, iii. 631. 
Pomegranate, ii. 44. 

Pomelo, i. 274. 

Pomme epineuse, ii, 684 
Pommier d^ elephant, i. 281. 
Pongalam, iii. 272. 

Pongamia glabra, i. 468. 
Pongelion, i. 292. 

Ponmutootai, i. 53. 

Ponna-chettu, i 173. 

Ponna-virai, i. 520. 
Ponnampou-mara-vara, iii. 396. 


Ponnan-kottai, i. 368. 

Poo — Pu. 

Poodacarapan (Ihm* for Oelti0)9 
iii. 316. 

Poon, i. 176. 

Popal, i 586. 

Popinho do ^atare, ii. 89. 
Popli-chukai, i. 355. 

Poppy capsules, i. 87. 

„ leaves, i. 76. 

„ oil, i. 87. 

„ petals, i. 97. 

„ seed, i 87. 

,, trash, i. 78. 

Poprang, ii. 104. ' 

Porash, i. 213. 

Porphyroxin, i. 88. 

Porrum capitatum, iii. 489, 

Portia tree, i. 213, 

Portulaca, i. 159. 

,, oleracea, i. 158. 

,, pilosa, i. 159. 

„ quadrifida, i. 158. 

PortulaceoB, i. 158. 

Post, i. 73. 

Post-i-pisteh, i. 380. 

Postaka-tol, i. 73. 

Potaki, iii. 148. 

Potentilla, i. 683. 

Poter, iii. 287. 

Pou de moine, i. 230. 

Poulourivi, iii. 230. 

Pourpier potager, i. 158. 
Prachinamalaka, i. 162. 
Pradarani-lauha, ii. 392. 

Pranada, ii. 1. 

,, gudika, iii. 169, 

Prangos, ii. 138. 

,, pabuldria, ii. 138. 
Prapunada, i. 516. 

Prapunata, i. 516. 

Prasarani, ii. 229 

,, leha, ii. 229. 

Prashni {Si/n, for Gondala), iii. 560. 
Premna herbac ca, iii. 68 
,, integrifolia, iii. 66. 

,, tomentosa, ui, 70. 
Prickly-poar, ii. 99. 

Primulaceas, ii. 340. 

Prisnipami, i. 427. 

Prithuka, iii. 604. 

Priya-darsha, iii. 46. 

Priyan^, i. 342. 

Prosopis spicigera, i. 550. 

Protopine, i. 88. 

Prunier d’Inde, i. 162. 

Prunus insititia, i. 668. 

,, Mahalib, i. 667. 

„ Pudum, i. 567. 
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Prunus sp., i. 667. 

Pseudo-aconine) i. 6. 
Pseudo-aconitine, i. 6. 

Pseudo- chiratin, iu. 267. 
Pseudo-curarine, ii. 401. 
Pseudo-indican, ii. 409. 
Pseudo-morphine, i. 8H. 

Psidium Quyava, ii. 30. 

Psoralia corylifolia, i 412. 
Pterocarpe £i bourse, i. 464. 
Pterocarpine, i. 463. 

Pterocarpus Draco, iii. 505. 

,, Marsupium, i. 464. 

„ bantalinus, i. 462. 

Ptcrospermum acerifolium, i. 233. 

,, subcrifoliuin, i. 233. 

Ptychotis Ajwan, ii. 117. 
Puchapayani, i. 488. 

Pudhira, iii. 555. 

Pudina, iii. 101. 

Pudina-ke phul, i. 42 i. 

Pueraria tuberosa, i, 424. 

Puga, iii. 422 
Pugai-ilai, ii. 632. 

Puka-yila, ii. 632. 

Pulaguda, iii, 264. 

Pulai, iii. 138. 

Pulambari, ii. 457. 

Pulan-ldzhanga, iii. 399. 

Pulavayr, iii. 264, 

Pulcolli, iii. 55. 

Pulicaria crispa, ii. 260. 
Puliccakirai, i. 213. 

Puli-chintalni, i. 246. 

Puli-narivi, i. 365. 

Puli-pandak, ii. 414. 

Puli-yarai, i. 246. 
Puliyam-pazham, i. 532. 
PuUam-purachi-sappu, i. 246, , 
Pumadalai, ii. 44. 

Pu-maram, i. 370. 

Pummalo, i. 274. 

Pun, iii. 538. 

Punai, i. 176. 

Punaigam, i. 173. 

Punaik-kali, i. 447. 

Punar-bhava, iii. 130. 

Punar-bhu, iii. 130. 

Punar-naba, iii. 130. 

Punar-nava, iii. 130. 
Punar-navashtaka, iii. 130. 
Pundarika, i. 71. 

Pundi, i. 395. 

Pundisoppu, i. 212. 

Pundrika, li. 211. 

Pungala, ii. 380. 

Pungam-maram, i. 468 
Pung-ma-lhoing, ii. 252. 

Punica Granatum, ii. 44. 


Punica protopunica, ii. 45. 
Punico-tannic acid, ii, 48, 
Punjabi, iii. 387. 

Punnag, i. 172. 

Punnaga, i. 172. 

Punyatrina, iii. 576. 

Pupal, iii. 424. 

Puppanti, iii. 291. 
Purasha-maram, i. 213. 
Purashara-tanam, i. 139. 
Purashu, i. 454. 

Purging cassia, i. 511. 

Puma, iii. 130. 

Purple Gillyflower, i. 120. 

„ Goaf’s-rue, i. 415. 
Purslane, i. 158. 

Purvali, iii. 564. 

Pushkara-mula, ii. 296, iii. 451. 
Pushpa-kadal, iii. 56. 
Putai-binni-maram, ii. 19. 
Puten-budinga, ii. 94. 
Puttfiy-charagam. i. 556. 
Putikaranja, i. 497. 

Putiki, i. 238. 

Putol, iii. 287. 

Putra-da, ii. 581. 

Putra-jiva, iii. 271. 

Putram-jiva, iii. 271. 

Putranjiva Roxburgbii, iii. 271. 
Puvam, i. 370. 

PuvTU -danimma, ii. 44. 

Pnvana, iii. 261. 

Puzhuk-kolli, iii. 55. 

Pyrethrin, ii. 280. 

Pyrethl’ine, ii. 280. 

Pyrethrum umbelliferum, ii. 281. 
• Pyridine, ii. 641. 

Pyroxylin, i. 226. 

Pyrus communis, i. 581. 

,, Cydonia, i. 679. 


Quarantaine, i. 120 
Quassiin, i. 289, 295. 
Queensland Hemp, i. 207. 
Quenot, i. 667. 

Quercus infectoria, iii. 360. 
Quinamine, ii. 188. 

Quince, i. 679, 

Quinidine, ii. 180, 187. 
Quinine, ii. 177, 187, 192. 
Quinovic acid, ii. 188. 
Quinovin, ii. 188, 375, 
Quisqualis indica, ii. 13. 


Rab-es-sus, i. 492. 

Racine de B. Ghristophe, 1 36. 
Radagari, iii. 480. 
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B^dicula, i. 155. 

Radis, i. 129. 
fiadish, i. 129. 

Radix Doiparee, iii. 72. 

Muog^^, ii. 200. 

Muntola, ii. 414 
palma Christi, iii. 385. 
puloronio-a, iii. 159. 
toxicaria, iii. 4^)5. 
vetdcaforia (ri«inl)ago rosea), 
ii. 329. 

Rae-champa, i. 42. 

Ragdf -chandan, i. 462. 

Ragatrora, i. 3 t8, 353 
Haiiishi, iii, 28. 

Rai, i. 123, 338. 

Rdiga, iii. 338. 

Rai-el-hamam, lii. GO. 

Kaikura, ii 211. 

Rais Madro do Decs, ui. < 2 
Raisins, i. 357. 

,, do (4aIaTn, i 362. 

Raiz do Cobra, hi, 159. 

,, Madro do Dcofa, lu, 72. 
Rajabala, i. 206. 

Rnjadani, ii 364. 

Raja-jira, i. 236 
Rajamaba, i. ISO. 

Ra|n-pbala, ii. 25. 

Raja-taru, i. 511, 

Rajana, ii, 212, .364, in. 403. 
Rajaiii-gandha, iii. 493. 

Ka^anibasa, ii. 376, 

R.ijeshta, iii. 443. 

Ra]ika, i, 121. 

Ra^putrika, ii. 560. 
l<,akta-cbaTidana, i. 4C2. 
Rakta-diitraka, 11 32 > 
Rakia-ganditani, i. 462. 
Rakta-garbha, u. 11. 

Rakta-koru, in, 250, 

Rakialu. iii. 551. 

Eaktaiobida, i. 338, 341, 332 
Rakta - simiil, i 215. 

Rakta-valli, i. 355. 

Rakta- vindn, ii. 5SI. 

Rakta- vindu-cliada, hi. 250 
Raktairanda, iii. 301. 

Rakto-somul, i. 215. 

Ral, i. 195. 

Rala, i. 195. 

Ramabana, iii. 53 S. 

Ramala, i. 133. 

Raman jir, iii 338. 

Rambha, iii 443. 

Rametha, iii. 225. 

Bampatrl, iii. 197. 

Rampbal, iii 197. 

Bamtil, ii. 269. 


Ramtulasi, iii. 85. 

Ramtnrai, i 210. 

Ramusatia viv^Jara, iii. 549, 

Ranaj, iii. 515. 

Ran-akbrot, iii. 278. 

Ran-draksba, i 363. 

Ran-orandi, iii. 272. 

Ran-ghovada, 5. 450. 

Ran-halad, hi. 396. 

Ran-jaiphal, hi. 197. 
Ran-jondbala, iii. 573. 

Rau-makai, hi. 573. 

Ran-methi, i. 430 
Ran-parval, ii. 73 
Rsn-phiiias fArtocarpus birsuta), 
ill. 355. 

Rau-1 dda, i 520, 

Ran-Uklii, i. 121. 

Raii-fondJa, ii. 86 
ll‘ni-udid, i. 491. 

Raiiavara, i. 519 
Ranagu, i. 4GS 
Riudhani, ii, 121. 

RmdiJ diiTnotonim, n. 204. 

uhgiiioon, 11 . 207 
Rniig, lii 115. 

11 524. 

Raiigan, ii. 212, 214 
KHiigari-bar, ii 2. 

Roiigibul, i. 347. 

I Harigi, iii. 33S. 

Kan goon ereo|Kr. u 13 
K <ngun-ki-boI, n J3. 
Kaiigunu-m.illt “(bottu, ii 13. 
Kaniondhala, iii 573. 

Ramnakai, in. 573. 

Ranunculacofo, i. 1. 

Ranunculus Sardous, i 37 
,, scokiMtiis, i. 37. 

Rape, i. 122. 

Raphanus Raphani'^irnm, iii 490 
,, satiyiis, 1.129 
Rasamala, i. 594. 

Rasan, ii 259 
Ra-sana, ii. 256 
Hasaiijana, i. 65. 

Kasa-pbala, iii 514 
Rasbija, iii 318. 

Rasoamoho, iii 125 
Rash me, ii. 200. 

Rasirailius, i. 594. 

Rasin, i. 474. 

Rasna, ii. 200, 260, in. 392. 
Rasnapancbaka, lii. 393. 

Rasona, in. 48S 
Rasi.ikinda, i 54 
K issanl, i. 560. 

Riswal, i. 65 
Raswanti, i. 65 



Batamba, i. 164, 

Ratambi, i. 164. 

Katanhia, i. 364. 

KatanjU, i. 462. 

Katanjotf ii ^ 524. 

Katanpurs, i. 139. 

Ratavalio, iii. 57. 

Rati-nagkesaT, i. 172. 

Ratipancbe, iii. 627. 

Katmandu, ii. 523. 

Batoliya, iii. 57. 

Kattiasan, i. 213. 

Banghan-i-bid, iii. 366. 

Bauwolfia serpentina, ii. 414. 
Bavara-patri, ii. 636, 

Bavette, i. 122. 

Bawa, iii 608. 

Bawand, iii. 153. 

Baw aud-el-dawabb, iii. 154. 
Bayun, ii. 361. 

Bay etc, i. 395. 

Bazianah or Uazianaj, ii. 125, 132. 
Bochanaka ~3ee Bochauika. 

Bed Bahmaii, ii. 304. 

Cedar, i. 242. 

Manpfo, i. 163. 

Na«rkesar, i. 172. 

Rhaponfcic, ii. 304. 

Sanders- wood, i. 462. 
Silk-cotton tree, i. 216. 
Sorrell, i. 212. 

Bed wood tree, i. 336. 

Reg-lisse, i. 491. 

Rc'la-kayulu, i. 511. 

Benouee des oiseaux, iii. 148 
Renuka, iii. 76. 

Bevan<*lji-no-Biro, i. 168. 
Rewash-i-dewana, iii, 153. 
Rhamnea?, i. 350. 

BhamiiuM VViglitii, i. 352, 

Rha/ya '^ricta, ii 391. 
Bhr'o-tannie acid, iii. 150. 
Bbetsa-maram, i. 256. 
Bhets.'J-maum, i 256. 

Bhoum eniodi, iii. 155. 

,, Moorcroftianum, iii. 165. 
,, oflicinale, iii. 162. 

,, palraatum, iii. 153. 

,, Bibos, iii. 152. 

,, tataricnm, iii. 163. 

,, Webbianum, iii, 1 65. 
Bewand-chmi, iii. 153. 
Bewand-5-lahmi, iii. 15* 
Bhmacantbin, iii. 56 
Bhinacantlius cor*' 

Bliizophora 


Rhubarb, iii, 162. 

Bhubarbe, iii. 152. 

,, dcs pauvres, i. 84* 
Bbiis corisria, i. 372. 

,, Bakrasingi, i. 374. 

,, parvifiora, i* 374. 

,, semi-alata, i. 374. 
Rhynchocarpa fcetida, ii. 97. 
Bliyiichostylia retusa, iii. 396, 
Ril^s, ill. 154. 
Bibas-i-Miiainmiri, iii. 154. 
Rice, iii. 601. 

Bieiii, iii. 304, 309. 

Riciii cominun, iii. 301. 
lUciuclaidic* acid, iii. 307. 
Bieinelaidin, iii 307. 
Rieinine, iii. 308. 

Bicinisoleic a<*id, iii. 308 
Bicinoloic acid, iii 304, 307- 
Ricinus coinmimis, iii. 301. 
Bihan, iii 83. 

Bijl-el-^hurab, ii. 133. 
Bijl-ol-jarad, iii. 374. 
Rijl-cl-tair, ii, 133. 
liml^adam, iii. 383. 

Ringin, i. 368. 

Bingri, i. 284. 

Bingworm powder, i. 501. 
Ki»hah-i-kbitmi, i. 201. 
Ri‘<liab-i-wala, ii. 239. 

Ritba, i. 3 68. 

Bivoa omata, ii. 541. 

Biwas, iii. 153. 

Bocitangba, i. 370. 

Robertin, i 249. 
Bochana-rakta, iii. 29f. 
Boebanika, hi. 296 
Roektt, i. 130. 

Bocouyer, i. 149. 

Rodhra, ii. 373. 

Bf)ga-chettu, iii. 92, 

Bohan, i. 336. 

Bohera, i. 341. 

Kobiui, i. 341. 

Bullish ta, iii. 657. 
Robishte-gavat, iii. 557. 
Robitak, i. 341. 


ne, U. 18U, f§/. 
ii. 177, 187. IQ'' 
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Rose of Jericho, i. 117. 

„ stamens, 1. 575. 

,, water, i. 576. 

Roselle, i. 212. 

Roshol, iii. 557. 

Rosier de Damas, i. 574. 
Rosmarinho, iii. 93. 
Rosmelleus, i 594. 
Rosooyanine, iii. 412. 
Kossalis en bouclicr, i. 691. 
RotllcriTi, iii. 299, 3('0. 
Round Zedoary, iii. 416. 
Ro/oUo, i. 212. 
Ruhah-turhak, ii. 550, 573w 
Ruhia cordifolia, ii 231. 

„ tmc‘torium,.ii. 231. 
Rnhiaroa', ii. 1G9. 
Rudantika, ii. 545. 
Riidrajaii, iii. 158. 

Rudniuti, ii. 54-'). 
Riidravanti, iii. lo8^ 

Rue, i. 219. 

,, dcs juvdins, i. 249. 

,, des pres, i 34 
,, sauvjp:e, i. 252 
Ruha, iii. 577. 

Ruhin, iii. 29G. 

Eui, ii. 428. 

Riikha, iii. 318. 

Rukh-alu, iii. 549. 

Rumox aquaticus, iii. 158. 

,, riioscoridifl, iii. 158. 

,, Fationtia, iii. 158. 

,, vesicnrius, iii. 157. 

,, Wallichii, iii. 158. 

Rumman, hi. 45. 

Rumman- el -anhar, i. 162.^ 
Rumman-i-hari, ii. 45. 
Runas, ii. 231. 

Runboom, i. 599. 

Runz, iii. 604. 

Rus, iii. 50, 658. 

Rusa, iii. 657. 

Rusa-ka-tel, iii. 559. 

Ruscus aculeatuB, ii. 33, 125. 
Rusot, i. 65. 

Ruta graveoleuB, i. 249, 
Rutaoese, i. 249* 

Rutilin, iii. 367. 

Ruvu, iii. 301. 

Ruvuka, iii. 301. 

Ruaz, iii. 604. 


Sabaat azlaa, iii* 128. 
Sabbasan, ii. 128. 
Sabino, li. 72. 

8abir, iii. 469. 


8«bja, iii. 83. 

Sabji, iii. 319, 820. 

Sabza, iii 83. 

Sabzi, hi. 320. ^ 

Sabuni, i. 155, ii. 102. 

Saccbarum officinanim, iii. 692. 
Saccolabiuiu papiJdos^, iii. 392. 

,, species, iii. 393. 
Sacking tree, iii. 348. 
Sada-cbandon, iii* 232. 

Sadamandi, ii. 319, 

Sadeori, ii. 243. 

Safarjal, i. 679, 

Safed-agbado,. iii. 135. 
Safed-babman, ii. 303. 
Safed-obamni, iii 8. 

Safed-cbampa, ii. 421. 
Safcd-cbandan, iii. 232. 

Safed-jam, ii. 30. 

Safed-jira, ii 113. 

Safod-jirun, ii. 118.^ 

Safed mircb, iii. 167. 

Safcd-miri, iii. 167. 

Safed- murgba, iii. 139. 
Safed-musli, iii. 485. 

Safed- safri- am, ii. 30. 

Safed- semul, i. 216. 

Safflower, ii. 308.. 

Saliron, iii. 453. 

Safran, ui. 453. 

,, batard, ii. 308* 

Safsaf {Arabic for Salix oaprea), 
lii. 364. 

Sagach, hi. 61. 

Sdgade, i. 370. 

Sag-angur, u. 650, 573. 
Sagapenum, ii. 160. 

Sagapu, ii. 193. 

Sagargbola, i. 496. 

Sagbinaj, u. 160. 

Sagovani, ii. 448. 

Sagpistan, ii. 618. 

Sagshikan, ii. 583. 

Sagun, hi. 61. 

Sag wan, hi, 61. 

Sabadevi, ii. 243, 245. 

Sabakara, i. 382. 

Sabjna, i. 396. 

Saint Ignatius* Beani, ii. 500. 
Saisaban, i. 475. 

Saj, ih. 61. 

Sajeri, i. 46. 

Sajjikar, iii. 142. 

Sajire, ii. 119. 

Saka, iii. 61. 

Sakalabi, i. 312. 

Sakanaru, iii* 567. 

Saka-aret^tha, iii. 390, 
Sak-el-bamam, i. 47. 
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Sakar>el-u&har, ii. 430. 

Sakhis (A. laniger), iii. 663. 
Sakmunija, 11. 544* 

Sakoh, 1. 195. 

Sal, i. 195. 

Sala, 1. 195. 

Sala-misliri, ill. 384. 

Sala>veshta, i. 195. 

Salab-mi&ri, iii. 384. 

Salabyinthicum, 11. 287. 

Salaiy 1. 302. 

Salam-misri, iii. 384 
Sale-gond, i. 302. 

Sale-laesa^ i. 802. 

Saiej), lii. 385. 

Sdigeira, i. 599. 

SalLome.r, ui. 3G4. 

Sahcorma, iii 141. 

Sahkbeh, ui. 201. 

Salivaire d’Eapagno, ii. 277 
Salix Caprea^ iii 364. 

apeoics, ill. 365. 

Sallaki, 1 . 302. 

Sallaki-drava, 1. 302. 

Salmali^ i 215. 

Salmali-vosbta, i 216 
Salpanii, i. 428. 

Sali‘pareille do I’lnde^ li. 446 
Salsola, ill. 141, 

Salvadora oleoides, ii 380. 

„ por^oa, li. 380. 
Salvadoracooo^ 11 380. 

Salvadoimo, u 383 
•6alvan, i 428. 

Salvia iEgyptiaca, ui. 89. 

ff pleboia, ill, 89, 

Samadara, i. 293. 

Samadoi'a Indica, i 293. 

Samadorin, i. 294 
Sama-gerse, ii 450. 

Samandar-phal, ii. 17. 
Samandar-Bokhy ii 541 
Samas-arkara-chuma, iii. 421. 
Sambara-vdlli, i. 363 
Sambhalu, iii. 73, 76. 

Sambhara, iii. 564. 

Sambiri, i. 389. 

Sambrani, i. 196. 

Sambrani-aku, iii 8. 
Sambrani-chettu, iii 8. 

Sambucus odoraia aromatioa, iii. 67- 
Bamgh-i-arab], i. 541. 
Samgh-i-bal-i-shiriii, ii. 167. 

Sami, ill. 338 
Sampage, 1. 537. 

Sampage-btLYva, i. 42. 
Sampangi-puvyu, i 42 
Sampirani, 1 509. 

Saiap-pbali, i 37* 


Samrat-el-asl, i. 162. 
Samrat-el-turfah, i. 160. 
Samudar-pbal, ii. 17. 

Samuk, iii. 583. 

Samudra^pachcha, ii. 541. 
Siiniudra-pala, ii. 541. 
Saiimdra-pu-toiLkaya, iii, 520. 
Samudra-Bhokb, ii^541. 
Samudra-so-^ha, ii. 541. 
Samudra-yogam, ii, 541. 
Simundar-^iok, iu. 89. 
Samatra-pullaiu, li. 17- 
Stimjrdaco.o, u. 50 
S.ui, i 400 
Sail I . i 400 
Sdna-balcidi, i. 631- 
Saua-liH) izi, i, 627 
Sai^-jeWli, i. 631. 

Sina-iruki, i. 52G, 

Saiia-pusbpi, i. 400 
Sanakhuid, ii. 306 
Sanitta, i. 371. 

Saudal, m 233. 

Sandalwood, m. 232. 

,, Ahican, m 247. 

„ oil, in. 232. 

Bandanak-katt ii, in 232. 

Sandaru'^, i 510. 

Sau(i( sra, i. 507. 

Sandliyakali, lii. 132 
Saufu-muii, m 77 
Sriiigisaboyali, i. 516, 

Saiigkupi, ill. 76. 

Saujisabo;} ab, i. 51G 
Sankar-jata, i, 427 
Sankhabuli, ii. 516. 

Stiiiklia-pudipi, 11, 516. 

Saiikliru, iii. 573. 

Sankh-vel, ii, 616, 

Saukira, ui. 500, 

S.innipat, iu 5. 

Saijiiipata-nud, iu 5. 

Sansevicra zey laniea, iii. 495 
Sanst Vienne, iii 495 
Saut, 1 . 542, lii. 130. 

Santal, 1 . 403, ^ 

„ blaiic, iii. 232. 

,, rouge, i 462. 

Santalaceue, iii 232* 

Santalme, i. 463. 

Santalum album, iii. 232. 

,, cignomm, iii. 247* 

,, Preissii, iii. 246. 

Santolina ChamsecyparissuB,' iii. 94 . 
Santonin, ii. 290. 

Sannbar-el-bindi, iii. 380. 

Sanvu, i. 400, 

Sapindaceae, i. 366. 

Sapindua MnkomBid, i. <370. 





Sapindus trifoliatns, i. 367. 

Sapisian, ii. 518. 

Sapni, iii. 374. ^ 

Sapodilla plum, ii. 365. 

Sapogenin, i. 167, 369. 

Saponaiia oilicinaliB, i. 156. 

,, Vacoaria, i. 155. 

Saponin, i. 157, 369, 5GI. 

Sapotaeeoe, ii. 8^4. 

Sapotillier, ii. 3G5. 

Sapotine, ii. 3GG. 

Sappan, i. 500 

,, wood, i. 500. 

Sapsan, iii. 158. 

Sapsand, iii. 158. 

Saptiundi, iii. 348. 

Sapta-dihada, ii. 386. 

Sapta-parna, ii. 386. 

Saptal.i, i. 5 GO. 

Sapu, i. 43. 

Sapus, iii. 159. 

Saraca indica, i. 507. 

Saracens Consound, ii. 248. 

Saragavo, i. 396. 

Sarah, i. 137. 

Saral, iii. 378. 

Sarala, i. 292. 

Sarala-drava, iii. 37B. 

Sarapunkha, i. 415. 

Barasava, i. 123. 

Saroocolla, i. 476. 

SarooooUine, i. 478. 

Sarcostoinma brevistigma, ii. 458. 
Saidari-har, ii. 5. 

Saresh, iii. 480. 

Sarifuu, ii. 288. 

Sari-kasondi, i. 520. 

Sariva, ii. 446. 

Sarivadvaya, ii. 446. 

Sarivan, i. 428. 

Sarjikakahara, iii. 414. 

Sarkara, iii. 588. 

Sarpagandba, ii. 414. 

Sarpan-ka-tel, i. 173. 

Sarpashi-chettu, ii. 200. 

Sarphoonka, i. 415. 

Sarpunkha, i. 415. 

Sarsaparilla (country), ii. 446, lii. 500. 
Sarv-i-Turkifltani, iii. 374. 

Sarva, iii. 357, 449. 

Sarvari-har, ii. 5. 

Sarwali, iii. 139. 

Sasave, i. 123. 

Sataganda, ii. 50. 

Satar, iii. 114. 

Satar-el-hamir {Syn, for T. serpyUum), 
iii. 109. 

Satar-i-bari, iii. 374. 

Satawari, iii* 462, 483. 




Sathi, iii. 89. 

Sati, iii. 399, 417* 

Satila, i. 489. 

Satinwood, i. 839. 

S.itodi-mula, iii. 130. 

Satpha], ii. 17. 

Satudo, ii. 102. 

Satureia greeca, iii. 116. 

Saturiyun — mt Satyriou. 

Saturyus, i. 20. 

Satvin, ii. 386 
Satyrion, i. 20, iii. 384. 
Saubhaqua-sunthi, iii. 421. 

S4IUI tree, i. 195. 

Saunf {Si/rt. for Anise), ii. 131. 
Saur, i. 215. 

Saurab, Saurabhi, iii. 454. 
Saurablii-nimba, i. 262. 
Sauromatum pi'datum, iii, 647. 
Saussmea Lappa, ii. 296. 

Savari, iii. 468. 

SavonnuT, i. 367. 

Saxifraga ligulata, i. 685. 
Saxifragaoesp, i. 585. 

Sa/aj-i- Hindi, iii. 209. 

Soanmiony, ii. 544. 

Scheru-bala, iii. 139. 
Sclieni-katu-valli-caniram, ii. 503. 
Schima Wallichii, i. 190. 
Srhleichera trijuga, i. 370. 
Schoenus, Schcenanthus, iii. 564. 
Schweinfurthia &phserocarpa,iii. 5. 
Scilla, iii. 476. 

Scindapsus officinalis, iii. 543. 

„ pertusus, iii. 544. 
Scirpus kysoor, iii. 555. 

Scitaminese, iii. 396, 

Scopolia aculeata, i. 260. 

,, lurida, ii. 625. 

Screw Pine, iii. 535. 
Scrophularinese, iii. 1. 
Sea-cocoanut, iii. 520, 

Sebastiania Chamsolea, iii. 316. 
Sebesten plum, ii. 618. 

Secaraone emetica, ii. 468, 

See— Si. 

Begun, iii. 61 . 

Sehund, iii. 253. 

Sehunda, iii. 254. 

Selu, ii. 618. 

Sem or Seiola-gond, i. 537. 
Semeca^e, i. 389. 

Semencine ii. 288. 

Semicarpus Anacardium, i. 389. 
Sempagum, i. 43. 

Sempsen, iii. 29. 

Semul, i 215. 

Send!, iii. 520. 

Sendri, 1. 150. 
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S«n6, i. 626. 

„ d’ltalie, i. 530. 

Senna, i, 626, 

,, pods, i. 629* 

Sennit, i. 628. 

Sensitive commune, i, 638* 

„ plant, i. 638. 
Seoti—«?<! Shevanti. 

Sephalika, ii. 376, iii. 73. 
Serapias, iii. 384« 

Serinji, ii. 40. 

Seroo-kaya, ii. 36, 

Serpolet, lii. 109. 

Sesame, iii 26. 

Sesame de I’Tnde, iii. 26. 
Sesamum iudioum, iii. 26, 
Sesbauia iEgyptiaca, i. 474. 

,, grandiflora, i, 472. 
Sevaka, i. 71 
Sevya, iii. 339, 662. 

Sewar, ii. 391. 
Shadanga-paniya, i. 224. 
Shaddaniuayoga, ii. 329. 
Shadgrautlia, iii. 539. 
Sluidhurak-kalU, iii. 263. 
Shafterak. i 122, 

Shaggy button-'weed, ii. 280. 
Shaha'sterham, iii. S3. 
Shahasperham, iii 83. 
Shahdanoh, iii. 323. 
Sliahterah, i. 114. 

Shahteraj, i. 116. 

Shailam, iii 683 
Sbaj ra t- el -b.iragh is, i. 582 
Shaj rat-el -kapur, ii. 275. 
Shakar, iii. 593. 

Shakakal, ii 136. 
Shakakul-i-misri, ii. 138. ^ 
Shakayak-( 1-naaman, i. 37 
Shakra-siishta, ii. 1. 

Simla- mishri, iii. 384. 
Shala-pami, i. 428. 

Shali, lii. 004. 

Shalim, iii. 680. 

Shallot, iii 492. 

Shalumbi, i. 122. 

Shaman tippu, ii. 276. 
Shamariniyun, ii. 123. 
Shambalid, iii. 490, 

Shamkand, i. 1.5. 

Shammani, ii. 583. 

Shampagi, i. 42. 

Shamraj, i. 366. 
Shamuddira-pachohai, ii. 641, 
Shanal, i. 400. 

Shanambu, i. 400. 

Shangabir, iii. 421. 
Shftnkeshvar, i. 506, ii. 262. 
Shankhahuli, ii. 262. 


Shankhapushpi, ii. 263* 

Shankhini, ii. 263. 

Shappatliupu, i. 204. 
Sharab-i-kashkash, i. 98. 
Sharak-konraik-kai, i. 611. 
Sbarbati-limbu, i. 273. 

Shardul, ii. 11. 

Sbarfiyun (Syw. for Cardamoms), iii. 
428. 

Sharifah, i. 45. 

Sharunnay, ii. 103. 

Shashkakiil, ii. 136. 

Shatakuppi-virai, ii. 128. 
Shatakiippi-\’ittulu, ii. 128. 
Shatapushpa, ii. 128. 
Shaukat-cl-arabiya, iii. 143. 
Shaukat-el-baida, ii. 306, iii 143. 
Shaukat-el-muntinch, i. 582. 

Shavari, ii. 70, 

Shayakah, i. 477. 

Sliayyau, iii. 605. 

Shedun, lii. 417. 

Slice— SLi. 

Sboeakai, i. 560. 

Shegat, i. 396. 

Shcgva, i. 396. 

Shckakul, ii. 136. 

Shelvant, ii 518. 

Shemalo, i. 215. 

Shembat, i 393. 

Shemhi, i. 559. 

Shem-maram, i. 336. 

Sheminulli, iii, 43 
SliPiiipangan, i, 43. 

Sheiid-vel, ii. 449. 

Shoiiovar- vaymbu, i 411, 
Shen-gankiippi, iii. 76. 

Sh(*n-kottai, i. 389. 

Shon-shandaiiam, i, 462. 

Sheiiu, ii. J28 
Sheradi, iii. 592. 

Shoran-kottai, i, 389, 

Sberus, i. 123. 

Sherval, iii. 550. « 

Shetvara, ii 627. 

Shevan, iii 70. 

Shevana, iii. 70. 

Shevanti-cha-phula, ii. 277. 

Shevari, i. 474. 

Shcvelli, ii. 231. 

Shewan, iii, 70. 

Shia-jira, ii. 119. 

Shial-kanta, i. 110. 4 

Shibab, iii. 256. 

Shibbit, ii. 128. 

Shibjal, i. 366. 

Shibram, i. 50, 

Shih, ii. 288. 

Bhika, i. 660. 



Shikam-daridab, iii, 126. 

^ikhari) iii. 136. 

Shikimexii i. 41. 

Sbikii^inic acid, i. 41. 

Shikimipicrin, i. 41. 

Shikimol, i. 41. 

Shilarasam, 1. 594. 
Shima-chamanti-pushpamu, ii. 274, 
Shima-dalima-Vittulu, i. 579. 
Shiina-jevonti-puBhpam, ii. 274. 
Shima-jilakara, ii. 119. 
Shima-g’oranti-vittulu, i. 252. 
Shima-sopu, ii. 119. 

Shimai-ag’atti, i. 518. 

Shimai-iitti, iii. 342. 
Shimai-azha-vanai-virai, i. 232. 
Shimai •chamantippu, ii. 274. 
8hnnai-ki<*liili, iii. 4 1 7. 
Shiniai-madalii-virai, i. 579. 
8hiinai-Hliiriigam, ii. 119. 
Shiiiiai-faboinbii, ii. 119. 
Sliimc-daliiuba-bija, i. 579. 
Shlmo-jirigo, ii. 119. 
Shiin.f-Hhyamaiitigt‘, ii. 274. 
Shime-Hoi)u, ii. 119 
Shinii, iii. 594. 

Sbiiupti, i. 393. 
h5liiudil-k(xli, i. 54. 

Hiiigabir, iii. 421 . 

Sbiiigadio-vacbiiag, i. 1. 

Shir el-jibal, iii. 924. 

8bir-(‘l-jiiiii, iii. ()21, 

Sbiragaiii, ii. 113. 

Shiva t-ku(li< hi, iii, 16. 

Shirkliisbt, i. 5S3. 

bhiiu-iian \oiigajam (Indian Squill), 
iii. 47(5. 

Shiriib k, lii. 08. 

Sliitara j, ii. 330, 

Sbitta rattai, id. 437. 

SUiva-liiiga, ii. 00. 

Shi\ a-niinb, i. 411 . 

Shivadid, ii. 5i7. 

,, vor, ii. 527. 

Shivaiu, iii. 70. 

Sbivamdgida, iii. 70. 
Shivdpjm-cbittiiM, ii. 329 
Shivappu-goyya-pazham, ii. 30. 

Shi wa ran, i. 122. 

Shoe-flower, i. 204. 

Shombu, ii. 121. 

Shonra, ii. 128. 

Shora-kai, ii. 67. 

Shorea robusta, i. 195. 

,, Talura, i. 196 
Shottu katrazhai, iii. 467. 

Showkran, ii. 110. 

Sboyikirai-virai, ii. 128. 

Shreyasi, iii. 543. 


Shud, ii. 128. 

Shudan, iii. 200. 

Shudunudi, ii. ^19. 

Shuka, iii. 641.. 

„ dana, ii. 44. 

Shukai, iii. 143. 

Shukkii, iii. 420. 

Shukri, i. 238. 

Shulundu-kora, ii. 215. 

Shumach (Sumach), i. 372. 

Shumshur, iii. 428. 

Shuniz, i. 28. 

Shiiprak, i. 33. 

Shurali, i. 509. 

Shurava, i. 124 

Shusbma, Shushmir (Cardamoms), iii. 
428. 

Shuthi (Zedoary), hi. 399. 

Shwct-hasauta, iii. 291. 

Shyavautig(‘-huvu, ii. 277. 

Siah — Siyah. 

Siali, i, 424. 

Siam Benzoin, ii. 371. 

Sida car]»inifolia, i. 206. 

,, cordifolia, i. 206. 

„ humilis, i. 207. 

,, inanritiaua, i. 208. 

,, rhoiubifolia, i 206. 

Sidhartn, i. 123. 

Siddhi (6yu. fur Cannabis sativa , hi 
318. 


Sicge'^boekia oriontalip, ii. 204. 


' — ...i t i 

Sige, i. 500. 

Sibab, iii. 375. 

Sibaru, ii 376. 

Sihla, i. 302. 

Sikekai, i. 500. 

Sbikliandin, iii 339. 

Sikhi, i. 3l7. 

Sikran-el-bnt, in. I. 

Silu-1 ak, iii. 027. 

Sila-valka, iii. 027. 

Sill jit, ii 515. 

Silarap, i. 694. 

Silarambha,iii. 460. 

Silbaka, i. 594. 

SiUm-kung, ii. 1 . 

Silk- weed, ii. 427. 

Silphium, ii, 139, 141. 

Sim, i. 489. 

Sima — see Shima. 

Sima-chamanti-jpuahpamu, ii. 274. 
Sima-jilakara, ii. 119, 

Simarubcap, i. 284. 

Simhi, i. 489. 

Simsim, iii. 28. 

Simsin-el-Hindi, hi. 302, 

Sinalbin, i. 126. 
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Sind Opium, i. 89. 

Sindhuvara, iii. 73. 
Singnamook, i. 588. 
Sinba-kenara, ii. 362. 
Sinjid-i-jilani, i. 350, 

Sinuigrin, i. 126. 

Sinyu, iii. 357. 

Sipand, i. 2^13. 

Sir, iii. 489. 

Sira-punnai, i. 176. 
Sira-shenpralanir, ii 243. 
Sirasala-mara, i. 561. 

Sireb, iii. 565. 

Siris or Siras, i. 561. 

Sirisa, i. 562. 

Sirishika, i]. 523. 

Siroo — scfi Simi. 
Sirru-kanchon-vayr, iii. 313. 
Sirru-kuriiija, ii. 450. 
Sirru-pulai, iii. 138, 
Sirru-pullady, i. 430 
Sirru-aempadi, ii. 104. 

Sis, i. 401. 

Sisaliyns, iii. 124. 

Sisibar, i. 475. 

Sisymbrium Alliaria, iii. 400. 

,, Irio, i, 121. 

,, offtoinalc, i. 122. 
Sita-cbc-kps, ii. 540. 
Sita-mulaka, iii. 571. 

Sita-plial, i. 44. 

Sita-pullura, i. 44. 

Sita piindn, i. 44. 

Sittaritteo, iii. 4’ 8. 

Sitrapaladi, iii. 250. 

Sirani, iii. 294 
Siyah-chob, i. 583. 

Siyab-danah, i. 28. 

Siyah-jira, ii. 115, 119. 
Skandaja, iii. 339. 
Skandha-taru. iii. 513. 

Skatole, ii. 6, iii. 317. 
Slesbmataka, ii. 518. 

Slitten, ii. 92. 

Small Caltrops, i. 243. 

,, Gold-Mohar, i. 505. 
Smilax China, iii. 500. 

,, glabia, iii. 600. 

,, ovalifolia, iii. 603. 
Sneha-viddha, iii. 380. 

Snnhi, iii 264. 

Soapnut, i. 367. 

Soapwort, i. 15.5* 

Sobbanjana, i. 396. 

Soeotra Dragon’s-blood, iii. 504. 
Soootrine Aloes, iii. 4G7. 

So^i plants, iii. 141. 

Sogaae, ii. 446. 

Soba«»*a, i. 341. 


Sobanpe-soah, i. 585. 

Solanaoem, ii. 649. 

Solanidine, ii. 558. 

Solanine, ii 652. 

Solanum Dulcamara, ii. 549. 

,, forox, ii. 560. 

,, indicum, ii. 555 

,, Jacquiuii, ii. 667. 

,, nigrum, ii. 549. 

,, tonMim, ii. 660. 

,, trilobatum, ii. 569. 

„ verba sfifoli urn, ii. 560. 

,, xaiithnearpiira, ii. 567. 

Soma-valka, iii. 356. 

Soliclago odora, ii. 248. 

,, Virjra-aurca, ii. 247. 

Soman ti, i 474. 

Soinballi {ITind^ for Cbrozophor 
plicata'i, iii. 316. 

Smiibong, ii 252 
Somida-inanu, i. 336. 

Somnifcrine, ii. 668. 

Somp, ii. 124 
Somraj, ii. 241. 

Somraji, ii. 241. 

Sona, iii. 15. 

Sonalla, i. 400. 

Sonainaki, i. 526. 

SoiirliuH olpracous, ii. 315. 

Sondbali, i. 511 . 

j Sondhi {lltnd, for A. laniger;, iii. 56J 
Sone-patta, iii. 1 5, 

I Sonfiya, iii, 558. 

Songarvi, i. 450. 

Sousali, ii. 261. 

Sonth, Sonti, iii. 420. 

Soo — /tfr Su. 

Sopu, ii. 124. 

Sopubia delphinifolia, iii. 14. 
Sorghum vulgaro, iii 580. 

Sotbagni, iii. 130, 

Souci dei jardins, ii. 322. 

Sou-line, i. 31, 

Sowa, ii, 128. 

Sow-broad, ii. 347, 

Soymida febrifuga, i. 336. 

Spanish Jasmine, ii. 378. 

,, Pellitory, ii. 277. 

Spermacooe hispida, ii. 230. 
Spbeerantliiiie, li. 268. 

SpheerauthuH indicus, ii. 257. 
Spba?rocoocu8 compressus, iii, 635. 
Spilantbos Aomella, ii. 283. 

,, calva, ii. 284. 

,, oloraoea, ii, 283. 

Spinaoia oloracea, iii. 146. 

Spinach, iii. 146. 

Spin-bajja, ii. 569, 
i Snodinra. iii. 588. 



IHBEX. 


73 


pogol Reeds, Hi. 12C. 
pondias mang-ifora, i. 395, 549. 

,, HiHH'ios, i. 390. 

Spunk, in. G30. 

Squill, iii. 476. 

SquinantliuH, iii. 504. 

SquirtinjJ!’ Cucumber, ii. 95. 

Sribar, ii. 202. 

Sribnstini, ii. 525. 

Srikbanda, i. 192, iii. 232. 

Srimauw, iii. 339. 

Srinj^avora, iii. 421. 

Sring'i-bisb, i. 10. 

Sripami, iii. 70. 

Sriparnika, iii, 350. 

Sripliala, iii. 202. 

Smadi, ii. 202. 

Srivadoli, ii. 202. 

Srivati. ii. 202. 

Staif-trce oil, i. 345. 

Sfap^^lia T’cfl<'xa, ii. 458. 
Stapbis.ij^riiio, i, 39. 

Star-aniw', i. 39. 

Stx'inodia rudoralis, iii. 7. 

Stepbania b('rnaudib>lia, i. 54. 
Sterculia firtida, i. 230. 

,, scapbiycia, i. 230. 

,, uroiis, i. 22S. 

Sfccreospcrmum chelonoide^, iii. 22. 
,, puav< olciis, iii, 20. 

,, x^locarpum, iii, 23. 

Stbalo-riiba, iii. 408. 
Stbula-])iisbpa, i. 472. 

Sticky Cb'oiiie, i. 131. 

Stiecbas Arabi(j[UO, iii. 93. 

Storax. oflicin.ilis, i. 598. 

Storesiu,i. 598. 

Strobilaiitbch callosus, iii. 40. 
Strunt-boat, iii. 317. 

Strutbium, i. 1)5. 

Strychnine, ii. 402, 467. 

Strycbnort Bi'ddonu'i, ii. 503. 

,, cimiamomifolia, ii. 503. 

,, colubrina, ii. 502. 

,, J^natii, ii. 500. 

,, laurina, ii, 503. 

,, Nux-vomb'a, ii. 458. 

,, potatorum, ii. 505. 

,, Klicedii, ii. 503. 

Styraceie, ii. 369. 

Styracin, i. 697. 

Sty rax Benzoin, ii. 309, 

,, liqni >, i. 593, 

Styrol, i. 

St5rron, i. 597. 

Styryl, i. 507, 

Suad, iii. 553, 

Sueeda, iii. 141 . 

Subhra, iii. 687. 


Sucbi, ii. 572. 

Suchi-nmkha, iii. 576. 

Siidapa, i. 249, 
Sudarsaua-chqma, ii. 511. 
Siidlia, ii. 1. 

Sudhy npisya, iii. 159. 
Suf-el-ard, lii. 118. 

Sufcd- Safcd. 
Sui»-andba-}>ala, i. 224. 
Sii'^aiidlia-niuLika, lii. 671. 
Siiurandba-rosa, iii. 557. 
Sugandbi-pala, ii. 440. 
Sugaiidbi-pi])])ali, iii. 179. 
Simaiidbi-puri, ii. 23 4, 
Suirandbi-\ acba, iii. 441. 

Sugar, iii. 592, 

Sui,i 443. 

Suji, in. 008. 

Sujj.ido, i. 213. 

Suka-dmma. i. 502. 

Suka-priya, i. 502. 

Suka-pusbpn, i. 502. 

Siikann, ii. 410. 

Sukara-kauda, iii. 519 
Sukba-biro/a. i. 302. 

Sukbada, iii 232. 

Sukbchaiu, i. 108, 

SnklidarsaiJ. in. 404, 460. 
Sukkapal, ii. 384. 

Sukkar, iii. 595. 
Sukra-pusbpika, iii. ISO, 
Sulphotbymoli(‘ .acid, lii. 113 
Sultan -ebani]>a , i. 173. 
Sultaii-cl-asb jar, i. 502. 

Snmak, i. 372. 

Siimatr.i Bt'n/oin, ii. 372. 
Sunibul-i-Tiindi, ii 2 14. 
Sumbul-i- Ikliti, ii. 2 >4. 
Sumbiil-j-jibali. ii. 23'>, 
Sumbnl-i-Kumi, ii. 234. 
Sumatti'C, i. 411. 

Siimpura, i. 218. 
Sungam-cboddi, ii. 381. 

Suntli, iii. 420. 

Sunti, iii. 421. 

Suxiari, iii. 422. 

Sujiarsva, iii. 340. 
Supari-che-pbul, i. 215, iii. 424, 
Supari-ka-pliul, i. 215. 
Snjicrbine, iii. 482, 

Siirjidaru, iii. 380. 
Suragonne-mara, i. 173. 

Sur.il, i. 424. 

Surana, iii. 546. 

Surasa, iii. 657. 
Surati-sonamakbi, i. 531, 
Surband, ii. 285, 

Surdan, i« 122. 

Suringi, i. 172. 
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Stizin^an, iii. 495. 

Surinjan-i-shirin, ii. 497. 
Snrinjan-i-talk, iii. 496. 

Suriya (Hind, forA. laniger), iii. 663. 
Surjavarta, i. 132. 

Surpa, ii. 35. 

Surpas, ii. 285. 

Sursoii, i. 123. 

Surugen, iii. 496. 

Siirugbundu-putta, i. 366. 
Suryavarti(6'a«s. for C. plicata), iii. 316. 
Sub, ii 492, iii. 379. 

Susan, iii. 452. 

Susan-i-asmanjujii, iii. 452. 

SuBeman, iii. 29. 

Susbava, ii. 119. 

Susbavi, ii. 79. 

Sutari, i. 443. 

Sutranabhi, ii. 414. 

Suva, ii. 128. 

Suvab-amli, i. 639. 

Suvaranaka, i. 511. 

Svalpa-jiarankusa, ii. 586. 
Svalpa-metbi-modaka, i. 402. 
Svayambbu, i. 491. 

Svet-barela, i. 206. 

Sveta-gotbubi, iii. 556. 
Svcta-inaricha, i. 396. 

Svcta-murga, iii. 139. 
Svcta-punarnava, ii. 102. 
Sveta-i)urna, iii. 131. 

Sveta-salmali, i. 216. 

Swabeli-pippali, iii. 179. 

Sweet Basil, iii. 83. 

,, Chirctta, ii. 514. 

„ Flag, iii. 638. 

,, Pellitory, ii. 281. 

,, Tanglo, iii. 64 1. 

Swertia augustifolia, ii. 514. 

,, Cbirata, ii 511, iii. 540. 

,, corymbosa, ii. 615. 

,, decusfiata, ii. 615, 

„ pulobclla, ii. 515. 

Swietenia mahogoni, i. 548, 

,, Soymida, i. 337. 

Switch Sorrel, i. 371. 

Syala, iii. 602. 

Syama, ii, 424 . 

Syamalata, ii. 424. 

Symplocos racemosa, ii. 373. 
Synantbcrias sylvatica, iii. 547, 
Syonaka, iii. 15. 

Syrian (Justus, ii. 297, 

,, Hue, i. 252. 

S>zygium Jambolanum, ii. 27. 

Tabac, ii. C32. 

Tabashir, iii. 588. 

Tabemeemontana coronaria, ii. 413. 


Tabemeemontaiia diobotoma, ii. 413. 

„ Heyneana, ii. 413. 

,, utiliSjii. 413. 

Tabsu, i. 228. 

Tacamabaca, i. 174. 

Taoca aspera, iii. 64(^. 

Taconnot, ii 294. 

Tadki-erandi, iii. 272. 

Taftaf,i. 367. 

Ta-fung-tszo, i. 146. 

Tag, i. 400. 

Tagar, ii. 238, 413. 

Tagar-gantboda, ii. 23*S. 

Tagara, ii. 238. 

Tagara-cliettu, i. 520. 

Tagarai, i. 515. 

Tagarifeba-ebettu, i. 515. 

Tagetes crecta, ii. 321. 

Taggar w(>od, iii. 223. 

Taggi, iii. 6G. 

Taghak, i. 331. 

Ta-liai-tbza, i. 230, 

Ta-liudiig, iii. 153. 

Taiiidu, ii. 3G2, 306. 

Taivola, i. 132 
Taj, iii. 204, 208. 

Ta.ipat, iii. k>9. 

Tak, i. 331. 

Takala, i. 615. 

Takdokbycu, i. 630. 

Takliak, i. 330. 

Takkarike, i. 515. 

Takkilc, in. GG. 

Takiiiaki, ii. C6. 

Takub, iii. 268. 

Tal, iii. 2G, 519. 

Tala, iii. 519. 

Talaa {Auih. for Musa paradisiacft), 
iii. 443. 

Talashrooli-vayr, iii. 159. 
Talavaranaballi, ii. 442. 

Tale, iii. 536. 

Talimkliana, iii. 36, 
T.'ilis.adya-fburua, iii, 373. 

TalMar, ii. 393, iii. 371. 
Talisliapattiri, iii. 200, 376, 
Taliskatar, iii. 373, . 

Talk, iii. 443. 

Talmakbana, iii. 36. 

Taliiiakbara, iii. 3G. 

Talpalang, iii. 15. 

Tuiuaku, ii. G32. 

Tamakbu, ii. G32» 

Taiaal, i. 108. 

Tamala, i. 1G9. 

Tamali, iii. 209. 

Tamalika, iii. 266. 

Tamalpatra, iii. 209. 

Tamaua,i. 148. 



INDEX. 


Tamar-i- Hindi, i. 632. 

Tamarind, i. 532* 

Tamarindus indica, i. 532. 
Tamarinier de I’Indo, i. 53'2. 
Tamarisc de France, i. 169. 
Tamariscinecp, i. 169. 

Tamarisk, i. 169. 

,, manna, i. 161. 

Tamarix articulata, i. 161. 

,, galica, i. 159. 

Tambakn, ii. 632. 

Tambara — f>ee Tamra. 
Tambara-cbandan, i. 462. 
Tambara-kute, ii. 632. 

Tambara -pern, ii. 30. 
Tambari-dupari, i. 236. 
Tambari-mircbi, iii. 563. 

Tambat, i. 152. 

Tambul, i. 256, iii. 185. 

Tambula, iii. 184. 

Tamra — set Tambara. 
Tamra-pushpi, ii. 40. 

Tamra- valli, ii. 231, iii. 266. 
Tamruj, i. 346. 

Tana, I 57. 

Tanacetum nmbelliferum, ii. 281. 
Tauaku, i. 151. 

TaudLar-tholiar, iii. 254. 
Tandra-kaya, ii. 5. 

Tandula, iii. 601. 

Tang-adi-gada, i. 619, 

Tangadii, i. 619. 

Tanka ri, ii. 661. 

Tanuatc of caniiabin, iii. 32d, 334. 
Tannic acid, iii. 301. 

Tannin, iii 361. 

Tanrik-kay, ii. 5. 

Tantepu-cdicttu, i. 515. 
Tapasa-priya, i. 394. 

Tapasa-taru, i 285. 

Tainccha, i. 169. 

Ta]>ior, i. 133. 

Tapinja, i. 169. 

Tar, iii. 519. 

Taraki, ii. 82. 

Tarali, ii, 89. 

Taranjabin, i. 418. 

Taraxacerin, ii. 317. 

Taraxacin, ii. 3 1 7. 

Taraxaco, ii. 319. 

Taraxacum officinale, ii. 315, 
Tarbuz urTarbuj, ii. 63. 
Tari-kayi, ii. 5. 

Tarkashkun, ii. 312, 315. 

Tarmuj, ii. 63. 

Tarota, i. 615. 

Tartari, ii. 627. 

Tarthuth, ii, 167. 

Taruni, iii. 468. 


Tarwar, i. 619. 

Tasbmizaj, i. 524. 

Tatpbala, ii. 380. 

Tatrak, i. 372, 374. 

Tatulah, ii. 586. 

Tavadaram, i. 242. 

Tavakhir, iii. 406. 

Tavaksbiri, iii. 406. 

Tavemiera nummularia, i. 447. 
Taxine, iii. 377. 

Taxus baccata, iii. 373. 

Tayef, iii. 471. 

Tazha, iii. 535. 

Tea, i. 176. 

Teak, iii. 61. 

T'feetona grandis, iii. 61. 

Tee — see Ti. 

Tegada, ii. 527. 

Tegada-veru, ii. 527. 

Tegarasi, i. 615. 

Tegu, iii. 61. 

Tejbul, iii. 315. 

Tejpat, iii. 209. 

Tejpbal, i. 256. 

Tejraj, hi. 203. 

Tekari, ii. 561. 

Tekata-Hij, iii. 253. 
Tekku-maram, iii. 61. 
Tcku-manu, iii. 61. 

Telakucba, iii. 86. 
T(‘liya-bachnag, i. 1. 
Tcliyanni, ii 525. 

Tel-kodukki, ii. 525. 
Tcl-kohikka, ii. 525. 
Tel-barinka, iii. 347, 

Telia- jam-pandu, ii. 30. 

Telia- maddi-chettu, ii. 11. 
Tella-manga, ii. 207. 
Tella-mulaka, ii. 555. 
Tella-upsi, ii. 384. 

Telia -vavili, iii. 73. 

Tellicherry bark, ii. 391. 
Telumani,4i. 525. 

Tcmar, ii. 366. 

Tembavu, ii. 16. 

Temru, ii. 360. 

Temulentic acid, iii. 585. 
Ten-attl, iii. 342. 

Tengena, iii. 512. 
Tenna-marara, iii. 511. 

Tentul, i. 532. 

Teori, ii. 527. 

Tephrosia pourpre, i. 415. 

,, purpurea, i. 416. 

,, suberosa, i. 417. 

,, villosa, i. 416. 

,, virginiana, i. 416. 

Teramnus labialis, i. 491. 
Terminalia Arjona, ii. 11. 
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Terminalla belerica, i. 564, ii. 0, 

,, CItappa, ii. 16. 

,, CbebiUa, ii. 1. 

,, citrina, ii. 1. 

,, g'labra, ii. 16. 

,, paniculata, ii. 16. 

,, ttmientosa, ii. 16. 

Tem&trceiriiaco}3e, i. 176. 
Tetano-ciinnabiuo, iii. 364. 

Tete do IkIilt, i. 486. 

,, a lit jJTTo, i. 238. 

Tetrjin-kottiii, ii. 505. 

Tetian-parala, ii. 505. 

Totrantbera laiuifolia, iii. 211. 

Totu, iii. 15, 

TcucTiuin Chairift'drA’-s, ii. 257, iii. 

,, Paliuin, hi. 125. 

,, Scordium, in. 125. 

,, sorratum, in. 120. 

Top.ik, iii. 14. 

Tbada, i. 237. 

Tbalictruni Dalzellii, i. 31. 

„ fl.iMim, i. 34. 

,, foliolobum, i. 33. 

Thalkuri, li. 107. 

Than, ii. 174. 

Thani, ii. 5. 

Tlianmori, li. 561. 

Thao, iii. 035 
Thaoc-})hu-ta, i. 148. 

Thardcivtl, ii. 230. 

Tliaira, i. 237. 

Thcbaino, i 88. 

Tlie^i, hi. 555. 

Theiei, i. 176. 

Thciu<‘, i 183. 

Tliolu-kodi, i. 450. 

Thembaii, i. 380. 

Theoph V Hint', i. 184. 

TliCbpefeia ti feuillcM do ponplier, i. 2] 3 
,, popuhita, i. 213. 
Tlieverosin, ii. 407. 

Thevotia uoriilolia, li. 40G. 

,, Yoootli, h. 408. 

Thovctin, h. 407, 400. 

Thikri, hi. 130. 

Thlaspi arvonso, iii. 400. 

Thohar, iii. 253. 

Thohar-kcintaro, iii. 253. 

Thor, iii. 252. 

Thoni-danadalio, iii. 252. 
Thora-pimpali, iii. 543. 

Tliorii-ax)plo, ii. 584. 

Thuni, in. 480. 

Thum-el-baiTi, iii. 492. 

Thuth, ii. 300. 

Thyme, hi. 100. 

Thymela^act a*, iii. 217. 

Thymol, ii. 118, iii. 111. 


Thymus Serpyllnm, iii. 109. 

,, vulgaris, iii. 111. 

Tiaridiuin — ftfe Heliotropium. 

Tibiliti, i 153. 

Tilm-Makab, iii. 563. 

Tid-dauda, ii. 80. 

Tidliara-seliuud, iii. 253. 

TLouhiiiiiir, i. 22. 

Tiira-iimsliadi, i. 64. 

Tigadi, iii. 123. 

Tigadiko-]>uti-yaki. ii. 627. 
Tiiro-inoduy:a, i. 458. 

Tii*du-mara, ni. 15. 

Tiurlmio acid, hi. 284. 

Tikhur, lii. 406. 

25. Tikri, i. 53. 

Tikta-badami, i. 563. 

Tikta-laii, ii. 67. 

Tikt »-raj, i. 341. 

Tiktaka, 11 . 0 5. 

Til or Tila, m. 20. 

Tilak, ii. 373. 

Tiknaua, i. 132. 

Tiliaci {t% i 2 JO. 

Tihatora rau'niosa, i 61. 

Tiliakoia, 1 . 04. 

Tilldi-(h< d(h, ui, 311. 

Tillaka, 11 . 303. 

Tllo'^hak, i. 13J. 

Tiiubunn, li. 306, 

Tiiumar, ni. 82. ♦ 

TimimiL {Xipai, for Cubobs), iii. 180. 
Timuklda, li. 119. 

Tiudisa, i. 211. 

Tmdnka, ii. 366. 

Tmduki, li. 306. 

TjLian Pine, hi. 357. 

Tiiiosj)ora coidifolia, i. 54. 

,, trispa, i. 64. 

Tinxmni, i. 333. 

Tmti, ii. 527. 

Tiiitidi, i. 532. 

Tii)])a-tig(', i. 54. 

Tij)p.ih or Tippili, iii. 176. 
Tippali-mulam, lii. 170. 

Tii>x>ali- ver, iii. 170. 

Tirax)a, i. 405. 

Tiru-kdlli, iii. 252. 
Tiru-nitri-pachcha, ii. 285. 
Tiru-nitru-pachchai, iii. 83. 

Tiru-vat bchii)-pu, ii. 406. 

Tn>ak, i. 74. 

Tiryak-idiala, ii. 211. 

Tical, i. 250. 

Tini, i. 239. 

Tita-iiidarjau, ii. 302. 

Tita-kiinga, ii. 444. 

Tita-turai, ii. 80. 

Titabli, i. 461. 







Tito-torai, ii. 80. 

Tittiri-^hala, iii. 281. 

Tivara, iii. 82. 

Tiwaj,ii. 393. 

Tiwas, i. 458. 

Tiwat, i. 458. 

Tjaua-kua, iii. 427. 

Tohacoo, ii. 632. 

Todda-pana, iii. 383. 

Toddalici a <* ideal a, i. 26 0. 

,, lariceolata, i. 2G1. 

Todri or >d( -ri , i . 129. 

Toka-niirij alu, iii. 180. 

Tokara, iii. 586. 

Tominou lK'za.ir, iii. 397. 

,, it am, iii. 403 
,, priimim, iii. 397, 
Tonde-koiidc, ii. 86. 

Tondi-kaiMvali, iii. 60. 

Toiidi-'teia_f.im, iii 60. 
Toug-paug-elioiie:, iii. 59, 

Tonri'iiiatlii, ii. 4«i9. 

Too -Sit Tu. 

Toova-(>ll('^ , ii. 103. 

To})pi, iii. 261. 

Tor-(‘lag.i, i. 2G7. 

Tora, i. 515. 

Tora-T)illi-matti, ii. ll. 

Toreli tree, ii. 21 1. 

Tordyliuiri See.u id , ii 1 3 < . 

•Toreniii asiatku, iii. 14. 
Toroiiglisiiigh, i. 584. 

Tortello, i. 121. 

Toial-Aadi, i. 538. 

Toltiln-kayi, i. 342. 

Toiii-dit, ii. 229. 

Toura-niamidi, i. 395. 

Tourlii podh, i. 472. 

Tous les moi'N, in. 419. 

Touto epi**e, i. 2s. 

Toutesaiiie, i. 162. 

Towdri or Todt-ri, i. 118. 

„ (black), i. 119. 

„ (red), i. 119. 

,, (white), i. 119. 

Tozeri, i. 118. 

Traehydium Lc'hmaiini, ii. 136. 
Traehylobimii 1 Ic naiemaiuiiamun ,i. 51 0 . 
Ti'adeHoantia axillaiis, iii. 510. 
Ti’agacanth , i. 480. 

,, (Indian), i. 151, 

Tragia involucrata, iii. 313. 

Trapa natanH, i. 244. 

Trayamana, i. 23. 

Tree Turmeric, i . 63. 

Trowia uudiflora, iii. 294. 

Triantliema decaudra, ii. 102. 

,, monogyna, ii. 102. 

,, peutandia, ii. 102. 


Tribulus alatus, i. 246. 

,, terrostris, i. ^43. 

Trichili a emetica, i. 340. 

,, trifoliata, i. 340. 

TrichodoHma Africanum, ii. 523. 

,, indieura, ii. 522. 

,, zc'ylanieuin, ii. 523. 

Trieholepis glabcrrima, ii. 308. 
TrichoyauthcH cueumc'riiia, ii. 72. 

,, dioiea, ii. 72. 

,, laciuiosa, ii. 74. 

,, norvifolia, ii. 97. 

,, palmata, ii. 70. 

Triehosantliin, ii. 72. 
Tridhari-nrvadiinga, iii. 253. 
Tiidosba, iii. 581. 

Tril'olio, i. 333. 

Trigonella (“ornieulata, i. 405. 

,, Fa'iiuin-grteeum, i. 401. 

,, iineata, i. 404. 

Tiigoni lliuc', i 403. 

'rrikaiita-jati, ii. 381. 

Trikatu, hi. 169. 

Trilociilar Je^^ -Mallow, i. 236. 
Trimatla, ii. 329. 

Trim(‘th.^landin‘, ii. 389, iii. 101. 
Trina])auelia-mida, iii, 593. 
Tiiiiaiaja, in u»13. 

Tripakshi or Tripaiiklii, ii. 527. 
Trijdial, i. 256. 

Tripliala, ii. 2. 

Trijnita, ii. 527. 

Tripidi, i. 489. 

Tritieum .sativum, iii. G07. 
Triumfetta, i. 238. 

,, rliombnidcu, i. 238. 
Tiivrit, ii. 527. 

TioiHrolum inaju.s, i. 131. 

Tropiue, ii. 577. 

Truti, hi. 428. 

Tsietti -mandani, i. 506. 

Tsjakala, iii. 310. 

Tsjerou-kauelli, ii. 50. 
T.sjerou-katou-naregain, i. 267. 
Tsjovauna-amc'lpodi, ii. 414. 
Tubero.se, iii. 493. 

Tuboeuty, i. 207. 

Tullah-el-ard, li. 275. 

Tiikati, i. 206. 

Tuk-kuug, i. 142. 
Tukm-i-aiijiidau, ii. 126. 
Tukm-i-balaug, iii. 90. 
Tukm-i-balasun, i, 316. 
Tukni-i-gul, i. 575. 
Tiikm-i-kafahah, ii. 308. 
Tukm-i-kahu, ii. 314. 
Tukm-i-kajrab, ii. 308. 
Tukm-i-kasus, ii. 548, 
Tukm-i-kazirah, ii. 308. 
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Tukm-i-khitmi, i. 201. 

Tukm-i-nil, ii. 630. 

Tukm-i-rihan, iii. 83. 
Tukm-i-sarwali, iii. 139. 

Tula, ii, 56(3. 

Tulasi or Tulashi, iii. 80. 

Tulati-pati, ii. 661. 

Tulipa Japonica, iii. 466, 

Tulsi, iii. 86. 

Tumatti, ii. 59. 

Tumba, ii. 67, iii. 123. 

Tumba-pbul, iii. 123. 

Tumbi, ii. 67. 

Tumbilik-kai, ii. 366. 

Tumi, iii. 123. 

Tumild, ii. 366. 

Tumra, i. 256. 

Tumri, iii. 294, 

Tun, i. 339. 

Tundika, ii. 86. 

Tundkeri, ii. 86. 

Tunga, iii. 513. 

Toni, i. 339. 

Tunja-muste, i. 552. 

Tunna, i. 339. 

Tupkaria, i. 206. 

Tut, i. 489. 

Turabi, iU. 605. 

Turachi-gida, i. 447. 

Turagi, ii. 506. 

Turagi-gandha, ii. 566. 

Turangi, ii. 566. 

Turaka-vepa, i. 330. 

Turbud, ii. 528. 

Turmeric, iii. 407. 

Turmerol, iii. 413. 

Turmus, i. 483. 

Turpentine, i. 378, iii. 378. 

Turpeth, ii. 527. 

Turpetbin, ii. 530. 

Turpbullon (>S'yw. for Salep), iii. 384. 
Tuning, i. 268. 

Tussilago Farfara, ii. 294, 

Tutsan, i. 162. 

Tutti, i. 207. 

Tvacb, iii. 204 
Tvak-sara, iii. 204. 

Tvak-svadvi, iii. -04. 

Typha angustifolia, iii. 638. 
Tylopbora astbmatica, ii. 437. 

„ fasciculata, ii. 440. 
Tylopborine, ii. 440. 

Typbaccae, iii. 538. 

XJbha-gokbru, iii. 34. 

Ubbi-ringan, iii. 565. 

Ucbcbbe, ii. 78. 

Uobellu, ii. 269. 

Ucbunti, ii. 245. 


ITdalai, iii. 272. 

Udasaliyun, ii. 122. 

Ud, iii. 219. 

Ud-el-bark, iii. 356. 

Ud-el-jibbali, ii. 278. 

U(l-el-juj, iii. 219. 

Ud-el-karib, ii. 278. 

XJd-cl-salib, i. 30. 

Ud-el-waj {Arab, for A. calamus), iii 
539. 

Ud-i-balasan, i. 316. 

Ud-i-gbarki, iii. 220. 

ITd-i-kbam, iii. 220. 

Udifarunas, iii. 323. 

Ud-salap, i. 30. 

Ijduga-cbettu, ii. 164. 

Udumbara, iii. 340. 

Ugbai-puttai, ii. 380. 

Ugragandba, iii. 488, 539. 

Ujli musali, iii. 485. 

Ukb, iii. 592. 

Uksbi, ii. 15. 

Ulat-kambal, i. 233. 

ITlisi, ii. 209. 

IHlar-billar, i. 64. 

Ulmus — see Holoptelea. 

Ilmbar {Syn, for F. glomerata; 
iii. 338. 

Uinbara, iii. 338. 

Umbelbferae, ii. 107. 

Umbellifcron, ii. 155, 

Umbbu, ii. 119. 

XTmbro, iii. 338. 

Ummatta, ii. 585. 

Uiiimattai, ii. 585. 

Ummatte, ii. 585. 

Uiumetta, ii, 685. 

TJmru’s raisins, ii. 11, 113. 

Una, ii. 545. 

X^naebte sbabarbar, i. 34. 

XTricaria Gambler, ii. 172. 

Und(‘rbibi, iii. 272. 

XTndi, i. 173. 

Undi ebo-tel, i. 173. 

Undirkani, ii. 539. 

Uiiga, iii. 135. 

Unhali, i. 415. 

Unmatta, ii. 585, 

XTnnab, i. 350. 

XTpaebitra, iii. 311, 

Upalet, ii. 296. 

Upalsari, ii. 446. 

Upas tree, iii. 348. 

Uper9ao, ii. 447. 

Upersara, ii. 446. 

Upodika, iii. 148. 

Upputi, iii. 82. 

Uranaksba, i. 515. 

Uraria lagopoides, i. 426, 
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Uraria picta, i, 437. 

Urona lobata, i. 228. 

Uremic, iii. 317. 

Urgiiiea iudica, iii. 476, 

Urid, i. 488. 

Urigatti^c, ii. 285. 

Urtica pilulifera, iii. 41. 

,, prima, iii. 41. 

Uriticacese, iii. 316. 

Unicu, i. 150. 

Urucuara, i. 150. 

IJruk-el-kafur, iii. 399. 
Umk-ol-sabaghin, iii. 410. 
Uruk-cl-siifr, iii. 410. 

Uruvalu, ii. 285. 

Uruvuka, iii. 301. 

Us, iii. 592. 

Usadhan, iii. 569. 

Ushak, ii, 166. 

Ushana-chatu-rushana, iii. 169. 
Ushana-granthika, iii, 178. 

Ushar, ii. 430. 

Uslibah, ii. 447. 

Usliira — see Usira. 

Ushit-tagarai, i. 516. 

Ushnah, ii, 157, iii. 627. 

Ushnan, iii. 141. 

Usira, iii. 571. 

Usirbhed, iii. 562. 

Ubirike-kaya, iii. 261. 

Uskir. i. 133. 

Ussarah-i-rewand, i. 168. 

Urttarkbar, i. 245. 

Ustukhudus, iii, 93, 

Usturak, i, 598. 

Ut£,inaiii, ii. 442. 

Utanjaii, iii. 40. 

Utaraudi, ii. 1J2. 

XTtarani, ii. 442. 

Utati, ii. 320. 
llliamu-jirim, iii. 126. 

Uthi, i. 391. 

Utbika-parni, iii. 55. 

Uticlietiii, iii. 76. 

Utk.it ara, ii. 320. 

Utncii, ii. 234, iii. 414. 

Utpala-sariva, ii. 446. 

Utran, ii. 442. 

Utrunj, i. 270. 

Uttaraui, iii. 135. 

Uvte, i. 358. 

Uvas dos bugiofl, i. 362. 

Uzomet (%><. for Synantherias 
sylvatica), iii. 547. 


Vaam-draka, iii. 426. 
Vabbiila, i. 666. 
Vaoha, iii. 539. 


Vadam-kottai, i. 663. 
Vadanike, ii. 211 . 

Vadari, i. 351. 

Vagarni, ii. 141. 

Vaghe, i. 661. 

Vabasa, ii. 75. 

Vabola, ii. 5. 

Vabniinantba, iii. 67. 
Vaidi-gavat, iii. 669. 
Vaijayanta, i. 474. 

Vaje, iii. 539. 

Vajna, iii. 575. 

Vajra-dantaka, iii. 254. 
Vajra-danti, iii. 43. 
Vajra-kanda, iii. 647. 
Vajra-tundi, iii. 254. 

Vaka, i. 472. 

Vaka-pusbpi, iii. 14. 
Vaka-vriksba, ii. 12. 
Vakeri-mul, i, 499. 
Vakba-kbaparo, iii. 130. 
Vakbandi, ii. 450. 

Vakbma, i. 18. 

Vakka, iii. 422, 

Vakkali, ii. 12. 

Vakkau, iii. 57. 

Vakra, i. 69. 

Vakuchi, ii 241. 

Vakudu, ii. 657. 

Vakubi, ii. 362. 

Yakumbba, ii. 19, 

Val-mil.*ikii, iii. 180. 
Val-inulaka, iii. 180. 

Vala or Wala, iii. 671. 
Valeriana Bruuonidua, ii. 240, 
,, Hardwickii, ii. 241. 

,, officinalis, ii. 240, 

,, Walliebii, ii. 238. 

Valeriancae, li. 233. 

Valerianic acid, ii. 238. 
Valoriiie, ii. 238. 

Valerol, ii. 238. 

Valcbalu, ii. 209. 

Vallai-naga, ii. 12. 
Vallai-pundu, iii. 488. 
Vallarai, ii. 107. 

Valli-pala, ii. 437. 

Valli- ter again, i. 24. 
Valuluvai, i. 343. 
Valumbirikai, i. 232. 

Vulva, iii. 467. 

Vainamu, ii. 116, 

Vaminta, i. 132. 
Vana-baridra, iii. 397. 
Vanajai, iii. 76. 

^anakoli, i. 351, 
Vana-laksbmi, iii. 443. 
Vana-imigali, ii. 283. 
Vana-raja, i. 537. 
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Vana-Bunthi, iii. 420. 

VanatiktLkn, i. 64. 

Vanai. iii. 73. 

Vaiiardraka, iii. 426. 

Vanari, i. 448. 

Vanda, iii. 303. 

,, Boxlmrg-hii, iii. 302, 

,, spatbulata, iii. 30 G. 

Vandollui crofta, in. 11. 

podunculata, iii. 14. 
Vaiig’a-adaiitlia} , iii. 15 
VauLf?uvri.i spmoxa, ii. 211. 

Vaiihinitlii, i. 344. 

Vanillin, i. 4 Sj. 

. L, ill. 50. 

Vansa-lof'lianii, iii. 58G. 

Vapala, ii. Si. 

Vapala-hii. n. 82. 

Vata, iii. 330. 

Vara, lii 330, 454. 

Varagogii, ii. 3 SO. 

Varaha-k.irm, ii jGG. 

"N avdhaia, n. 536. 

Vttrliini, ii. ‘23 S. 

Vari, ill, 338. 

Vania vat, iii. 408. 

Vaisangi, ii 211. 

Vartaki, ii. 5 ">5. 

Variangi, i 500. 

Vaiuna, i. 133. 

VarunaJ^a tliurna, i. 134. 

,, guda, 1 . 134. 

Varvara, iii. S5. 

Vasa, iii. 530. 

Vawidani, i. 57. 

V^asak.i, ill. 50. 

Vasakshopa, iii. 417, 418, 

Vasala, lii. 14S. 

Vasaiiabhi, i. 1. 

VaHan-pulln, iii. 6G1. 

Vasana-valli. i. 57. 

Vasaiivi'l, i. 57. 

Vasare, hi. 20 G. 

Vashambu, iii. 539. 

Vasbanavi, i. 1. 

Vasbira, in. 543. 

Vawkine, iii. 53. 

Vasira, iii. 57. 

Vata {St/n. forF.liengalenws), iii. 338. 
Vatdlan, iii, 101. 

Vhtari, iii. 301. 

Vateria indioa, i. 106. 

Vathaiiabba, i. 110. 
Vatta-killn-kilhippai, i. 400. 

Vat tan an, i 500. 

Vattekukn, i. 500. 

Vattu-valli, ii. 449. 

Vavadinga, ii. 349. 

Yavala^ iii. 318. 


Vayavama, i. 133. 

Vaykkavalai, i. 41G, 
Vayu-bilnga, ii. 319. 
Vavu-vilangani, ii. 349. 
Vayvirang, ii. 349. 
Va/bai-pa/hani, iii. 443. 
Vodakodi, iii. 48. 

V<*di-balad, lii 306. 

Vediivi', ill. 5SG. 

Vo)n('nli, i. 153. 

V< ibi. i, 170 
Vtkario, i. 412. 

Vt'kliali, i. 153 
Vt kb.ind, lii . 530. 

Vt khan, i. 1 53. 

Vakkudu“tigi‘, i. .JGf). 

Vt 1-kliak ir, 1. 458. 

Vt la. i. 170. 

Voldob,in 12S. 

Vc‘li-p n 'Mj, h. 412. 

Vt li“]).u utti, ii. 44 2. 

VtliM. 1. J >7 

VO'lki-elku , II. 202 
Vt lla-ka 1 iinln, ii 1 tiO. 

Wlla-ni itidlin, u. 10. 
V<'ll<^-gl>^ \ a-pa/bani, ii 30. 

A < llai-kiingilii am, i. lOf). 

\ t llai-niaiu(]d-ni nam, ii. Ji. 
Vcllai-TU) bi, 111 . 73. 

Vt llai-poknn, i 304. 

V( nai*pnta]i, i. 22s. 

Vt 11. inn, 11 . 100. 

V< 11 ly "ft \3 llai. 

Vtllulli, 111. 488. 

VclluruMJ, n. '>15. 

Vt'iiibadain, i, 355. 

Vcmbu, i. 323. 

Vtni}>.ili, i. 415. 

Vmiflaikkay, i. 210. 

Vfnda^'am, i. 401. 
Vtnigai-niMram, i 464. 

Voni, ii. 82*. 

Vtnii-malaka, iii. 571. 

VenivtOa, i. 53. 

Vcnna-dovi kura, in, 509. 
Wntilago inadraspatuna, i. 355. 
Venn, in. 587. 

Veppa-cliottu, i. 323. 

Veppiiin, i. 323. 
Veratroylaeoiiino, i. 5. 
Verbastjum Blattaria, iii. 2. 

,, TbapHUH, 11 i. 2. 
Verlx^na ofHeinalis, lii. 58. 
Vtnbeiuieete, in. 57. 

Verge d’or, ii. 247. 

Vergoretto de Canada, ii. 249, 
Vf rinella-vemu, ii. 197. 
Veritftl-nep, ii. 262. 

Vcrjuico, i. 368, 
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Vcrkati, i. 232. 

V('rk-ka(lali, i. 494. 

Vcmonia aniliclmintica, ii. 211. 

,, ciiiorea, ii. 243. 
Vcmoninc', ii. 243. 

Veronica Aiiag'allis, iii. 14. 

,, Boccabun^i^a, iii. 14. 
Verra-juvi, iii. 345. 

Verrc-bira, ii. 81. 

Verri-p'ila, ii. 437. 
Voru-Hliaiiii^a-kaya, i. 494. 
V('rvain, iii. 38. 

Vervoiiio, iii. .58. 

V(*rveiia capilala, iii. 58. 
Vcsicaiia, ii. 590. 

Vetrila, iii. 1S3. 

Vetti('-k()tfai, ii. 458. 

Veftilai, iii. 183. 

Vcttiver, iii. .571. 

Vibliila, ii. 5. 

ViLliilka, ii. 5. 

Vil)udi-p;ittri, iii. 83. 

Viburnic a«*i(l, ii. 1G7 
Viburuiii, ii. i()7. 

Viburnum fu'tidum, ii. IOC. 
Vicbliida, iii. 3G. 

Vicia Faba, i. 485. 

Vidanj>f/i, iii. 349. 

Vidara, ii. 99. 

Viduri, ii. 534. 

Vidi-marani, ii. 519. 

Vif^na Catian^’, i. 489. 

Viyno rultive(', i. 357. 

,, do Galani, i. 3G2. 

„ d’Tnde, i. 302. 

Vijapura, i. 2G9. 

Vijaya, iii. 320. 

Vikliniu^rra , ii. 370. 

Vikuuia, ii. 22. 

Vilain-imzbain, ii. 279. 
Vila\ati— AVilayati. 

Viled.'b', iii. 1S3. 

Vilu1b.*e, i. 137. 

Vilva-i>.i/liani, i. 277. 
Vilva-p'sliika, i. 278. 

Viiuba, ii. 80. 

Vimbaja, ii. 80. 

Viiicfi ])usilla, ii. 424, 

Viucbu, iii. 3G. 

Vine, i. 357; 

Vincttier ariste, i. 04. 

,, tiiicterial, i. G5. 

Viola calaminaris, i. 141. 

,, ciueroa, i. 141. 

,, odorata, i. 140. 

„ s(‘rpous, i. 141. 

Violaceie, i. 139. 
Viola-quercitriu, i. 141. 

Violciiic acid, i. 141. 

K 


Violettc odorantc, i. 140. 

Violier, i. 130. 

Violin, i. 141. 

Vipra, iii. 339. 

Vipula-srava, iii. 408. 

Vira, iii. 422. 

Virana, iii. 571. 

Viranfra, ii. 340. 

Viri, ii. 518. 

Viridinic acid, ii. 222, 

Visalatvak, ii. 380. 

ViHcaoiitchin , iii. 229. 

Viseiu, iii. 229. 

Visciiin album, iii. 227. 

,, arliculatiim, iii. 232. 

,, monoicnm, iii. 230. 

Viscsh, i. 295. 

A^islia, i. 1 

Visba-inuniril, iii. 1G4, 
Visba-imiditi, ii. 459. 
Visba-tinduka, ii. 307* 

Vishnia, ii. 00, 65. 

Visbkbapra, ii. 102. 

A’isbrnofrcra, ii. 379, 

A^Winudaiidi. ii. 544. 
VislinulaMnti, ii. 543. 
Vistnnkrandi, ii. 513. 
VKtnukrandum, ii. 543. 
Vibliva-saraka, ii. 99. 

Visva, iii. 421. 

Visva-ldic^haja, iii. 421. 

AA'tcbie, ii. 212. 

Vitex A^ims-eastus, iii. 75. 

,, NesjTundo, iii. 73. 
trifoli.a, iii. 73. 

Vitika, iii. 305. 

A’’itiH aranoosus, i 305. 

„ carno.sa, i. 305. 

,, indiea, i. 302. 

,, latifolia, i. 3G3. 

,, ped ita, i. 3G5. 

,, cpiadraii:j:ularis, i. 302. 

,, setosa, i. 305. 

„ vinitera, i. 357. 

Vittula, iii. 128. 

VitiiuiiJi, iii. 110. 

Viyal-cbiilli, iii. 3G. 

Vo.'iiid/eia siibtiTram a, i. 195. 
Vodalio, i. 557. 

Vodolaiij, i. 557. 

Vola, i. 305. 

V(»lutarella divaricuta, ii. SOG. 
Viuia, i. 225. 

VomiquicT, ii. 458. 

Voiamba {Si/n. for A. Lakooclia), 
353. 

Vranari, i. 472. 

AV.ita-kohlia, ii. 82. 
Vriddbadarakci, ii. 53e, 541 


iii. 



82 


JNDEX. 


Vrihat-paucha-mula, i. 244. 
Vrihat-pushpi, i. 400. 
Vriliat-tvak, ii. 3SG. 

Vrihati, ii Gao. 

Viiscliikali, iii. 313. 

Vrislia, ii. 506. 

Vullorkoa, ii. 133. 
V^uiiimaiy, i. 338. 
V'usjylcy-keeray, iii. 146. 


Wagata, i. 13(). 

Waghanti or Waglieti, i. 136. 

Wail I, i. 132. 

Waj {Si/ji. iov Ai'orus Calamus), ii 

AVa j r — 6 V a ] ra . 

AV’’i*klini.i, i. 18. 

\Vala-.v.< Vala. 

Wali>dpri, i. 4‘'9, 

Walsura, i. 340. 

Walsura pi>^ei(lia, i. 310. 

AValsiirasij i. 340. 

Wall! clii-blnji, ii. 103 
AVandar-lMsliing, iii. 023. 

AVaiidar-roti, ii. 320. 

War {S)/N. fork'. lK‘iigak*ii'‘N% iii» 
Waras or W'ar^, iii. 21. 

AVard, i. G74, 

AVanOu, hi. 571. 

AV^ariari, ii. 121. 

Warikalia, ii. 35. 

AV'arji2)pe, i. 451. 

AVark-uii-nil, i. 407. 

AVaiv, i. 420, iii. 21, 297. 

AVasmah, i. 407. 

A\hitana, i. 480. 

W a ter Cress, i. 130. 

,, C/r<>wf<Ki1, i. 3S. 

,, ii. 63. 

,, Soldier, iii. 550. 

Watpaii, ii. 294. 

AA^atta-kakaeodi, ii. 444. 

AVedelia eak'iidulaeea, ii. 200, 208. 
AVeepiijg Nyelaiitlios, ii.37G. 
AVelia-eiipaiiieiii, iii. 291, 

AVerinnua, ii. 209. 

AVheat, hi. 007. 

AVdiite Adulsa, iii. 49. 

,, Baelmag, i. 4. 

,, Btlien, ii. 303. 

,, Codar, i. 339. 

,, laiinii, i. 483. 

,, IVIaiigrove, iii 82. 

>» J^‘pper, iii. 171. 

,, lUia politic, ii. 303. 

,, Towdri, i. 119. 

AAhMa, hi. 305. 

AVie-><*ii raute, i. 34. 


AAhlayati-eliaineli, ii. IS. 
AVi1ayali-jira, ii. 119. 
AAhlayati-iievarung, ii. 99. 
AVilayali-nhrih, i. 330. 
Wilayati-iialwal, i. 211. 
AVilayali-saru, iii. 357. 
Wilayati-vakliandi, ii. 425. 
AVild Chiehoiia, ii. 109. 

,, Cotiee, ii. 225. 

,, Cottoo, ii. 427. 

,, Cliiava, ii. 19. 

,, Lime, i. 200. 

,, Mango, i. 395. 

,, Suet t)7’v, ii. 311. 

,, Tohaeeo, ii. 322. 

,, Turinerie. iii. 390. 
A\^iug«‘d Caltrops, i. 245. 
A'riiiged-leavc'd Clituria, i. 458. 
AVintt'i’ ClitTiy. ii. 500, 

With, NAhtlia, iii. 305. 
Witliania eoagulans, ii 5G9. 

,, .somnihra, ii. 500. 
AA'i/r, iii. 47. 

AA'odn , wiamlnii, iii. 209. 

' AV(t‘l-bu-romda. iii. 77. 

I Wood-apple, i. 281. 

I AVtxul-oil, i. 191. 

I Wo )da'*l)a, iii . 209, 

I Wo(>dt’ordia Ooribiitida, ii. 40. 

I Wnriii'tx'd, ii . 2 >S. 

I AVonnw oo 1. ii. 2S 1 . 

A\A)tu, iii. 231 . 

Wrii'litia tinetoj’ia, ii. 397. 

I AVrightiue, ii. 305. 

AVula walli, i. 489. 

' ACii^lia jj, ii. 1 57. 

AAhisliak, ii. 157. 


Xanlliium Struiiiarium, ii. 203. 
XantlK)]>ierit, i 07. 
Xantliostruniarhj, ii. 203. 
Xylobalsainum, i 310. 

Xyridf'ft', iii. 510. 

X;)ri‘' indiea, iii. 510 . 

A'ajni^a, iii. 339. 

A"akke-gida, ii. 428. 

A"al lulari-lauha, i. 270, 
Yalakki, iii. 428. 

Valt -kalli, iii. 253. 

A'aiki, ii. 35. 

A'ang-lsai, iii, 035. 

A^aiTow, ii. 271. 

Vasas- villi, iii. 3<)0. 

A"as-int>iiou, i. 174. 
Ya«l)iimadlmka, i. 491. 
Yuhlitimadlmkam, i. 191. 
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Yavaiia-parjmla, ii*. 108. 
Yavani or Yavanika, ii. IIG. 
Yavasakara, i. 418. 
Yavatikta, iii. 4G. 

Yclu-uj, ii. 581. 

Yella inaddi, li. 12. 

Yollow (diainpa, i. 42. 

,, Oleander, ii. 400 . 

,, Zedoary, iii. 396. 

Vol])ot, ii. S.'ij. 

Yellu, iii. 20. 

Y('imai, i. 191. 

Veuno, i. 509. 

YerLa do (piiniuio, iii. 2GC. 
Yercum, ii. 428. 

,, vayr, ii.433. 
Ycttega, ii. 171. 

Yeux do l)ourrique, i. 49G. 
Yrw, iii. 373. 

Yippali, iii. 17C. 
Yogaraja-guir^nla, i. 303. 
Yutliika-parni, iii. 55. 


Zal)ad-(*l-l)iilir, ii. 4C0. 
Zai)aii-i-gimjivhk-i-talk, ii. 303. 
Zaoliuu oil, i. 28G. 

Zadwar, i. 20. 

Zaferaii, iii. 437. 

Zakiu-Ly.it, i. 590. 

Zakuiu, iii. 2.35. 

Z.ilil, i. 23. 

Zaii-ijrlio/td, iii. 379. 

Zaujabil, iii. 421. 

Zaujabil i sliaini, ii. 259. 

Zanoiiia iudiea, ii, 94. 

Ziiutliiiie, i. 183. 

ZaiilL()j)ierit, i. C7. 

Zaiitoxylene, i. 259. 

Zantlioxyliii, i. 259. 

Zauthoxyluin aeaiitliopodinm, i. 255. 
,, alatimi, i. 255. 

,, lludniiipa, i. 25G. 

,, Ilamiltouiauiini, i. 256. 
,, oxypliylluni, i. 250. 

,, pi])(Titum, i, 25G. 

,, Khctsa, i. 255. 


Zanzibar Dragon’s-blood, iii. 50G. 
Zapania nodiflora, iii. 58. 
Zarawand-i-gird, iii. 1G5. 
Zarawand-i-Hindi, iii. 159. 
Zarawand-i-mu(lhraj, iii. 1G6. 
Zarawand-i-tawit, iii. 166. 
Zard-eliubali, iii. 410. 

Zardak, iii. 455. 

Zadidiubali, iii. 110. 

Zarir, i. 23, 247. 

Zarislik, i. 05. 

ZariKib, iii. 375. 

Zarn or Zarv, i. 595, ii, 37 9. 
Zarunibad, iii. 399. 

Zarw a, ii. 370. 

Zatar, iii. 111. 

Zataria muliiflora, iii. 114. 

Zea Mays, iii. 579. 

Z«‘doaire janne. iii. 397* 

Zed<air, i. 20, iii. 390. 

Zedoarin, iii, 402, 

Z-'doary, iii. 399. 

Zilmeria uniLellata, ii. 80, 

Zermulx t, iii. 300. 

Zliar.,s (JLarasii, ii. 103. 

Zhiri h, ii. 111.' 

Zbinian, ii. IIG. 

Zinzilier Cussumimar, in. 425. 

,, oftieiiiab', iii, 420. 
Zir-el-akliilleL, ii. 133. 

Zin L, ii. 114. 

ZireL-i-Ann,niij ii. 120. 
Zir<di-i-Kirmani, ii. 120. 
Ziri‘li-i-Uuini, ii. 120. 
Ziieli-i-siyali, ii. 120. 

Ziwan, iii. 583. 

Zi/ipliora tenuior, iii. 115. 

Zi/ipLo- tannic aeiil, i. 351. 
Zi/ypLus Jujiiba, i. 351. 

,, rugos.i, i. 351 . 

,, vulgaris, i. 350. 

,, zyloj)vra, i. 351. 

Zu-klianiseta-aurak, iii. 76. 
Zufali-i-vabis, iii. 116. 
ZygopLylleie, i. 243. 

Zylobalsamnm, i. 316, 

Zylosc, iii. 129, 




APPENDIX. 

liANUNCULACEiE. 

On tho Crystalline Alkaloid of Aconitum Napellus.* 

Messrs. Wyndliam li. Duustau and W. H. luce, PluD., have 
investigated tlio properties of a crystalline alkaloid obtained from the 
root of Aconitum Napellus ])y extraction with amyl alcohol, as sug- 
gested by the late Mr. John Williams [Pharm. Joiini, [3], xviii., 
238). For a supply of the material tliey are indebted to the kindness 
of Messrs. Howards k Sons, of Stratford. 

The yellowish indistine.t crystals melted at 1HS‘4° (corr.), and by 
crystallization from alcoholic solution were proved to be associated 
with a small quantity of a gummy amorphous base. On combus- 
tion the original subsldnce gavt' nnmbeis agreeing fairly well with 
the formula which is that proposed for aconitine by 

Wright and Luff (Jounu Chem, Soc,, 187U). Tuc alkaloid w\as puri- 
fied by repeated crystallization from a mixture of alcohol and ether, 
or more readily by convci’sion into its hydrobromide and regenera- 
tion of the alkaloid from this salt or by regeneration from its crys- 
talline aurochloride. It crystallizes in tabular prisms belonging to 
tho rhombic system ; the crystallography of tho substance has 
formed the subject of a se])aj’ute iiupiiry l)y Mr, Tutton, Tho 
crystals are very slightly soluble in water and light petroleum, more 
soluble in etlier and alcohol, most soluble in benzene and chloro- 
form, They melt at 188'5° (corr.). Contrary to the statements of 
previous observers, who found aconitine to be hevo-rotatory, the 
authors found an alcoholic solution to be dextro-rotatory [«]u-|- 
1078°; the aqueous solution of the hydrobroinide is, however, 
lawo-rotatoiy [«Ji) — 30’47°. On analysis, the pure alkaloid 
afforded results which agreed best with the formula 

Two crystalline aurochlorides were obtained. One 
IIAuCP), melts at 135*5° (corr,) ; the other, a basic aurochloride 
(Q331£^5N0 ^®AuCP), melts at 129° (corr,). These compounds are 
obtained without difficulty, and afford trustworthy means of 

* The suLstanco of a coniiuuiii^'Jition made to tin' Chemical Society, March 
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ideniityilig aconitine. The alkaloid may })e readily recovered froiii 
them in a pure state. 

Aconitine is not appreciably affected by heating at a temperature 
below its melting point, but at this temperature it is gradually con- 
verted into the uncrystalli/able base aconine. Prolonged boiling in 
aqueous solution induces a similar change, but not to the same 
extent, unless an alkali is present. Boiling with water acidulated 
with hydro( hloric mid al‘^) produces decomposition of the alkaloid. 

JDeln/draconlh'nr or apoacmti/fiic is a base diff^^ring from aconitine 
by the ab-'^ence of a molecular propoition of water, vliich was lirst 
obtained by Wiight and Luff by acting on aconitine with acids. Its 
existence has, howeyei, been questioned b}* lat('r workers. Tht‘ 
authors find that sucli a sul)st.nice may Ije leadily procured by 
heating aconitine with saturated aqueous tartaiic acid in closed 
tubes, as lecommended by Wiight and Luff. The crystals of this 
substance melt at (corr.). It foriiis crystalline salts, and in 

other respects closcl}’ resembles tin' parent alkaloid. The results 
ofanal}scs agree u ell ith the formula C' IP "NO Three 
chloridis were obtained. One (C "II’ NO'MIAuCP) melts at HP 
(corr.). This salt, when crjstahized iruiu a<]ueous alcohol, becomes 
a hydrate — 

(C"'II^ NO^^IIAuClTI^O), 

melting at 129^ (corr.), isomeric with aconitine aurochloridc, into 
which, indeed, it very readily (haiiges. The third aurochloiide is 
a direct c()miK)und of the alkaloid with auric chloiide (C 1P''N0^^ 
AuCl ) ; it melts at (corr.). 

An amorphous base w’as obtained from aconitine, together with 
benzoic- acid, by prolonged In ating with whaler in a dosed tube. It 
appears to be ideiitical with the cuom//f' of Wiight and Luff. The 
same subdance is formed together wltli a resinous substunce wdien 
aconitine is lieated wdth an alkali. Ndtlu-r aeoniiie nor its salts 
could be crystallized. The amorphous base, after purilication, and 
its amorphous aurochloride, afforded aiialjfieal data agreeing 
respectively with the furmuLe Cj^”II*^NO^^ and ^^XO^dlAnf’P, 

The Alkaloids of True Aconitum iNapellus. 

Professor Dunstan and Mr. John C. Umney liave examined 
the alkaloids of true Aconitum Napellus plants grown by Mr. E. M. 
Holmes, at the instance of the British Pharniaeeutic*al ConfcTenee. 
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The ulkalouls wore extracted from the root by the following process, 
whieli jjreeludos tlio possibility of the occurrence of hydrolysis, &c. ; — 
Tlie solution o]>tained by ixTcolating with cold rectified fusel oil 
(1). p. 100 — 1:^2°) was agitated with water acidified with 1 per cent, of 
s 111 ] )]i uric acid, and the i‘esin having been removed by extracting the 
jicid solution so obtained with chloroform, the liquid was made just 
alkaline with dilute ammonia and extracted with ether, which dis- 
solved out a C()nsid(‘rabh' (juaiitit}^ of alkaloid, but left in solution a 
further and smaller quantity, whi(*h Avas subsequently extracted 
by agitation with chloroform. The alkaloid soluble in ether was 
obtained as a gum -like mass incapable of crystallization. By con- 
version into ln'omh\dride it was separated into a crystallizable and 
an uncj'v.staJlizablc salt. 

TJie crystallii*-' ])ri)(hict was identified as the salt of aconitine, the 
^•rystalline and idglily toxic alkaloid already described by one of the 
aiitho]*s and l)r, W. II. luce {(\ *V. Trans,, 1891). The alkaloid 
se])aratv'd from the ])ure brouihydride melted at 188*5° (corr.), and 
aifordod im combustion numbers agreeing with the formula 
NO*^. The s2)ecilic rotation of the bronihydrido in aqueous solution 
Avas ascertained to be [aj,, — 29*05, a A^alue Avhich agrees with that 
l)reviou&ly recorded. As some doubt exists as to the solubility of 
aconitine in Avater, a deti'rniination Avas carefully made Avith this pure 
specimen. The mean of two determinations gave 1 gram in 4,431 
grains (;f Avatfu* as the solubility at 22° ; J iirgens had previously 
recorded the far greater solubility of 1 in 7 45 at the same temperature. 

The non-crystalline broiuhydride furnished a gummy alkaloid 
soluble in ether and alcohol, but only s])aringly soluble in AA^ater, 
the a(jU(‘ous solution Ixung alkaline to litmus, and A^erj" bitter, but 
not giving rise to the tingling sensath)n so characteristic of aconitine. 
Not only the alkaloid, but also the chlorhydridc, suljihate, nitrate and 
aurichloride ])repared from it could not be crystallized. This alkaloid 
is not identical eitlnu* with aconine or Avith the jucraconitine of Wright 
and Luft. A full account of it AAnll be given in a later paper, con- 
siderable ])rogi*ess having already been made in the most difficult 
task of isolating it in a pure state. The authors propose to assign to 
it the name napclline, Avhich Avas first given to the alkaloid now known 
as pseudaconitiiie, and afterwards by Iliibschmann to a substance 
Avhich the work of Wright and Luff showed to be a mixture chiefly 
coiiqjofeed of aconine. The napelline obtained in the manner described 
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is probably associated with another amorphous alkaloid about which 
they have at present little information to give beyond the fact that 
neither it nor its salts appear to crystallize. 

The alkaloid soluble in chloroform was proved to be aconine, the 
compound which is obtained together with benzoic acid on hydro- 
lysing aconitine. 

The roots of true Aconitum Napellus, therefore, must be held to 
contain three alkaloids, one of which is crystalline, viz,, aconitine, 
two being amorphous, tiz., napelline and aconine. Indications have 
been obtained of the presence of a fourth alkaloid, which is amor- 
phous and closely resembles napelline. 

The authors find that the Juice expressed from the roots contains 
a large proportion of amorphous bases but very little aconitine, the 
greater part of this latter remaining in the root, from which it may 
be extracted, together with the remainder of the amorphous alkaloids, 
by exhausting with amyl alcohol The total quantity of amorphous 
alkaloid obtained amounted to more than twice that of aconitine. 

The physiological action of the alkaloids referred to is being 
investigated. The results so far obtained point to the conclusion 
that crystalline aconitine is by far the most toxic of the alkaloids 
contained in Aconitum Napellus, 

The formation and properties of Aconine and its conversion 
into Aconitine. 

Owing to the uncertainty which exists with reference to the pro- 
duct of the hydrolysis of aconitine, Professor W. R. Dunstan and 
Dr. F. W, Passmore have re -investigated the subject, using a pure 
alkaloid. Wright and Luff have stated that when aconitine is hydro- 
lysed, the sole products are aconine and benzoic acid. More recently, 
however, Dragendorff and Jurgens have asserted that the hydro- 
lysis occurs in two stages, their contention being that benzoic acid 
and an alkaloid identical with the picraconitine isolated by Wright 
and Luff from the roots of supposed Aconitum Napellus aro 
formed in the first stage, while in the second stage the picraconitine 
is hydrolysed into benzoic acid, methyl alcohol, and aconine, which 
last is the final product of hydrolysis. 

The authors have carefully hydrolysed pure aconitine by heating it 
with water in closed tubes at 150®, but have been unable to obtain at 
any stage either picraoonitine or methyl alcohol. The alkaloid 
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extracted from the solution by ether was proved to be a mixture of 
aconine with unaltered aconitine. Using pure aconitine, action 
occurs precisely in accordance with the equation +11*0 = 

+C^H®0®, leaving little doubt that aconitine is benzoyl- 

aconine. 

Although attempts to establish the correctness of this inference by 
heating aconine with benzoic anhydride were without result, anliydro- 
aconitine was eventually obtained by the interaction of aconine and 
eth} lie benzoate at ]JO°:asthc anhydro-compound is convertible 
into aconitine, the partial synthesis of the alkaloid thus effected 
leaves no doubt that it is benzo^lacoiiine. 

Up to tlic present time, neither aconine nor its salts have been 
obtaim'd in a crystalline state. The authors have hitherto been 
unsuccessful in .ill their attempts to crystallise aconine, but they 
havT succeeded in crystallising several of its salts, c? 2 , tlie chlor- 
liydiido, bioinh^dride, sulphate, and nitrate. All these salts are 
very soluble iiiwitci,tho clilorhydiide being least soluble and the 
easiest to crystalli'^c : it is best prepared by crj +allisation from a 
mixture of ale oliol and ether ; when di ied at 1 00° it melts at 
]75‘5° (coiT.). The crystxls deposited from alcohol have the com- 
position When dried at 100° they still retain 

One molecular propoition of water, wdiicli is, however, lost at 120°. 
The aqueous solution is he vo- rotatory : [aji) = — 7*71°. It combines 
with auric cliloiidc, forming an auricliloride considerably more soluble 
thtiu the corresponding aconitine salt. 

Aconine was prepared from the pure clilorhydiide by adding silver 
sulphate and subsequent tieatment of the aconine sulphate with 
ex u tly sufficient bar} ta w^at ir. The solution on evaporation famished 
a hygroscopic, brittle gum whidi refused to ciyatallise ; this melted 
at 132° (ooitO, and on analysis it afforded numbers agreeing with the 
formula '■’NO' \ which is that proposed by Dunstau and luce 
from the results of their study of pure aconitine. Aconine is very 
soluble in water ; the aqueous solution is alkaline. When dry it is 
insoluble in ether and almost insoluble in chloroform. It is a power- 
ful reducing agent, precipitating the metals from solutions of 
gold and silver salts ; it also reduces Fehling’s solution. The 
physiological action of pure aconine is being investigated. Its 
aqueous solution is slightly bitter and gives rise to a burning 
sensation in the mouth, but does not produce the tingling which is 
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characteristic of aconitine. In respect of its action on polarised light, 
aconine exhibits the same peculiarity as aconitine. Its salts are 
Ibbvo- rotatory, whilst a solution of the alkaloid is dextro-rotatory, 
+ When heated with alkalis, aconine slowly resinifies. 

The action of various re -agents on aconine has so far not led to 
any important results. Nitrous acid fails to attack it. The principal 
product of its oxidation by alkaline permanganate is oxalic acid. 
Attempts to isolate an additive compound with methyl iodide have 
been unsuccessful. 

By the action of methyl iodide on aconitine a cr5^stallinc aconitine 
metModidc (C®“JP'N()^**CH*I) was obtained, which melts at 219° 
(corr.). The aconitine mf^thhijdroxide prepared from the compound 
(C®®n*®N0"®-ClI'’01I) isamoiphous, and the salts which it fields do 
not appear to eryst-illise. A further study will be made of this com - 
pound, and its physiological action will be investigated. 

Professor Dunstan, in conjunction with Messrs. Harrison and Carr, 
has continued his investigation of the aconite alkaloid^, and the 
results w’ore communicated to the Chemical Society, Fclmiaiy i, 
1893. It W’as discovered that aconite loot contains an amorphous 
alkaloid, napflliii'^, wdiich is isomeric wdth aconitine, but has a 
distinctly different physiological effect, and is not nearly so poisonous. 
In an examination ot some commercial specimens of aconitine, the 
authors found large propoitions of amorphous alkaloids present, and 
specimens of aconitine salts w^cre found, in nearly every case, to be 
chiefly napelline salts containing small quantities of aconitine 
compounds. 

The Aoonites and Aconitines. 

E. Richards and F. A. Rogers arrive at the following conclu- 
sions : — 

The best material for the preparation of aconitine is the fresh 
root of Aconitum Napellus, 

The alkaloid resides chiefly in the cambium layer, the fibro -vas- 
cular bundles, and the sieve ducts. 

Pure aconitine crystallizes in thin, flat, hexagonal prisms with 
acute ends. 

It is probable that two isomeric forms of aconitine exist ; for 
these the terms a -aconitine and 13 -aconitine are suggested. 
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The composition of aconitine corresponds to the formula 
which contains twice as much nitrogen as the 
formula hitherto accepted. 

The proportion of alkaloid in the root is as follows : — 

Per cent. 

Aconitum Napellus, fresh 0*71 

„ ,, dried 0*14 

Japanese aconite „ ... ... 0*57 

The method for the preparation of aconitine, recommended by the 
authors, is as follows • — 

The powdered tubers are macerated from three to four days with 
washed fusel oil, then percolated, and the alkaloid extracted from the 
percolate with small quantities of dilute siilpliunc acid. The fusel 
oil is removed from this solution by treatment with ether, and the 
dissolved ether driven off by heat. The alkaloid is precipitated from 
the acid solution by solution of sodium carbonate, collected on a 
strainer, pi cssed between limestones, and then read on bibulous 
paper and allowed to dry at ordinary temperature The diied 
alkaloid is then boiled with pure dry ether, and the hlfcrate sot aside 
to crystallize; the crystals arc redissolved m a small cpiautity of 
ether to remove a giim-likc body. 

The toxicity of ^-aconitine is stated to be only one-sixtli of that of 
/3-aconitine. (Chemist and Feb. 7, 2i)5, and Feb. 

15, 1891, 242, 243 ) 

Ehrenberg and Puif first infer from their experiments with 
aconitine that its composition is more correctly represented by the 
formula than by that assigned to it by Wright and 

Luff orDunstan andince NO^^). They state 

that by heating with water to 150° C., or by treatment with alcoholic 
potash, aconitine does not at once yield benzoic acid and aconine ; but 
that, in addition to benzoic acid, methylic alcohol and another acid 
are produced. The authors state that by boiling aconitine with water 
there is at first produced a salt of a new base, which crystallizes 
when the liquid cools, and this product is described by them as 
benzoate of picraconitine. This is represented as being formed by 
simple hydrolysis — 



92 


APPENDIX. 


By continuing the boiling a further alteration is effected according to 
the equation — 

Picraeonitine. Napellmc. Methyl alcohol. 

The formation of aconine is represented as constituting a third stage 
of alteraiion as follows : — 

Napolline. Aconine. Acetic add. 

The authors suggest that it is still doubtful whether the acid pro- 
duct of this final change is aoctic acid or acrylic acid, and that, in 
the latter case, the formula of aoonine would be -fNO®. 

From the production of mehtyl alcohol in the decomposition of 
aconitine when heated with water, it is inferred that aconitine is 
analogous to cocaine, and is to be classed with the acid esterb, either 
as an acetyl or an aoryl ester of benzoyl aconine, while aconine 
itself would be a derivative of a trimetlioxyl methyl quinone. (/o«rw. 
f, jprakt, Chem,^ xlv., 004.) 

Note on Mishmee Teeta and Bee (or Poison), 

Those roots ai'e procured on the range of hills inhabited by the 
Mishmee tribe, and annually in the cold season a large supply is 
brought down to the plains, and the Mahajaiis here, who ai'e princi- 
pally Marwar people, give in exchange for them beads, salt, coloured 
woollen and cotton cloths, &c., &c. The Mabajans stato that these 
articles are readily purchased in Central and Lower Assam, 

The Natives here use the Teeta as a medicine in colic, ophthalmia, 
headache, and fever. 

The Bee or poison, which is brought down by the hill -tribes, is 
parboiled with a view to prevent its cultivation in the plains. It is 
generally employed by hunters for killing wild animals. 

Mishmee Teeta as a remedy for Colic , — Take 20 grains of Mishmee 
Teeta, 10 to 12 whole grains of black pepper, about 10 grains of 
salt. The whole is to be masticated and washed down with a small 
quantity of water. 
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Mislimee Tecta as a remedy for Ophthalmia and Headache, — Take 
2 drachms of Mishmee Tceta and grind it with sufficient water to 
form a paste, which is to be ajoplied round the eye twice a day. 
For headacihe it is applied to the forehead and temples. 

Mishmee Tceta as a remedy in Fever, — Take 1 drachm Mishmee 
Tecta finely powdered, and mix with half a pint of cold water. To 
be taken daily in two doses. Purgatives are never used by the hill- 
tribes. 

Mishmee Bee (or poison) employed by hunters. — Take 2 or 3 
drachms of Mishmee Bee finely ground, and mix with any acid 
glutinous vegetable pulp, so as to form a thick paste, which is to be 
applied to the head of the arrow and allowed to dry in the shade. 

The glutinous substance generally used is the pulp of a sour fruit 
called Owe Tanyah by the Assamese and Chnltah in Bengali (J)iUenia 
Speciosa). I imagine it is preferred in consequence of its acidity 
preventing a How of blood from the wound, whi(;h would wash away 
the poison. {By the Medical Officer Chychwah^ Upper Assam, June 
llih, 1842.) 

Delphinium Zalil. 

Aitchison (^Xotes on Products of Afghanistan and A\-A. Persia, 
p. 55) says : — “Yellow Larkspur, ash'iry, aswary, isharg, isbarap^ 
isparaJi, sparak, spariy, jalil, zalil-, the flowers, (jul-i -zalil, yul-i-jaliL, 
A perennial herb, with a thick short woody rootstock, from which 
several annual shoots spring ; these are from one to two feet in height, 
each usually bearing a terminal spike of exquisite yellow flowers. 
When the flowers are at their best, the annual shoots bearing the 
spike of inflorescence is broken off close to the root ; these are 
collected together, and then laid in heaps, usually on the roofs of 
the houses, to dry. In two or three days they are sufficiently dry, 
when the twigs arc shaken over a sheet ; on this all the flowers 
tumble off, and are collected, either for local use or exportation. 
The petals are of commercial importance, yielding a valuable 
yellow dye for silk, and are exported for this purpose in large quan- 
tities to Persia, Turkistan, Afghanistan, and India. The dye is 
easily obtained by simply boiling the flowers in water ; in this 
decoction the silk is dipped. The dried stems also yield a dye upon 
being boiled, but this is poor in comparison with that yielded by 
the flowers.” 
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In the Diet, Econ, Prod, of htdia, iii., 70, it is stated that in Multan 
the flowers are used alon^ vfiili Akalhh {Datisca canyrabina) and alum 
to dye silk, giving a sulphur-yellow colour known as gandhaki, and 
that they are also used in calico-printing. Their price in the Punjab 
is said to be Bs. 27‘o per cwt. This dye is alluded to by Mr. Leotard, 
Dr, McCann, and Mr. Wardle, but under the name of Z). Ajatis, 


The Hellebores of the Ancients.* 


Drugs prepared from hellebore were so famous amongst the an- 
|a« a remedy for madness and. indeed, for many other ailments, 
plant Jias acquired for itself a literal’} as well a« a botanical 
ii?t<^est. ^^liny'^ives a list of them quite worth the notice of adver- 
tisers of patent lik'dhiues. We know that different species have 
been used in differeAt countries for their medicinal pro})erties, which 
arc, perhaps, essentially the same in allot them, though var}ing in 
, strength. The hellebort of the modern English Pharmacopoda is the 
I root of TJellehorus nujer^ the common Christmas Bose. In Germany^ 
1, viridls^ the green hellebjre, is said to be preferred, and from its 
’requent occurrence in England in the neighbourhood of old luins, 
VC may infer that it was formerly used here. At Constantinople a 
lopular drug, called Zoptaiie, made from JI, oriaitalisy which is 
I !ommon on the mountains of Eastern Turkey. In Gerard’s time, our 
lative H, fatidus, the rankest of all the genus, was employed medi- 
cinally, though known to rcquiic great c.aution in using, and it is 
still retained in veterinary practice for outward application. 


The physicians of ancient Greece, who ■‘’or some centuries before 
and after the Christian era were famous throughout the civilized 
world for their skill, were very fanciful about the locality from which 
the herbs used by them were collected. The k’rid of herb might be 
the same, but when gathered on a particular mountain or in a pai-ti- 
cular forest it was thouglit to have additional virtue. Drugs of the 
same name were classified as first, second, tliird oi fourth quality, 
according to the source from which they came, and were priced and 
trusted accordingly. Hellebore was of two kinds, distinguished as 
black and white. The best black came from Mount Helicon, and the 
best white from Mount (Eta. The town most famous for its prepara- 
tion was called Anticyra, but this name was ambiguous. 


♦From the Gardeners* Chronicle, January 2. 
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There is a well-known passage in The Art of Poetry,*^ written by 
the Roman poet Horace, in which he says, that to gain a reputation 
as a poet, a man must be so mad that three Anticyras cannot cure 
him, and must never have his hair cut. Multiplying by three 
was a common superlative figure of speech in Latin, as in any 
other languages, and porha 2 )s Horace meant no more than this ; 
but, on the other hand, ho may have known that there were in 
Greece three towns named Anticyra, and possibly they were 
all places whore the dnig hellebore was prepared. One Antioyra 
was on a narrow strip of the land of the Locrians, between 
ud]]tolia and the sea. Strabo, an ancient writer on geography, and 
Livy, a Roman historian, bolli mention it. It was taken by the 
Romans in the second Punic war, and given over to their allies, the 
iEtolians. Wo know nothing of it as connected with hellebore, 
though Phiny tells us th.it ^Htolian liellohore, which was of bad 
quality, was used to adulterate the better Parnas^an kind. There 
was another Anticyra in the south-eastern corner of Thessaly, 
three or four miles from the sea, near the ba^e of Mount QCta and 
the famous pass of T1 ormopjhe, but we do not hear of this town as 
producing hellebore, except on tlic slight autliority of the 
lexicographer, Stephanus of Bvzantium, who lived in the sixth 
century of our era. The third Aixticyra, the only one which 
w'e know to have been famous in classical times for the 
manufacture of this drug, was situated on the soutliern coast of 
Phocis, not far from the base of Mount Parnassus, and within a few 
miles of Mount H elicon. The position of it is well knowui, and it is 
now named Aspra Spitia ; it was not an island, as Idiny and others 
liave wrongly said, and never can have been so in historic times ; 
but it stood on a peninsula and had a good harbour. In Horace’s 
day it was a place of resort for insane or ei)ilcptic patients, who went 
there to take a course of hellebore under resident physicians. Hence, 
to say, You should go to Anticyra,” was a polite way of telling a 
man he was a fool. Amongst others who had gone through this 
medical course there, Pliny mentions the philosopher Carneades, who 
went there for intellectual training, before publicly declaiming against 
the dogmas of the Stoics, apparently supposing that a medicine which 
could make madmen sane would make sane men stiU wiser. Also 
Drusus, a famous popular leader of the Romans, was cured there of 
epilepsy. The same writer adds that this drug, which retained its 
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virtue for thirty years, and once was thought so formidable, had now 
become so “ promiscuous ” in its use that students often took a dose 
of it to sharpen their intellect when tliey were puzzled by difficult 
passages in their reading— a valuable liint, by the way, for can- 
didates before a competitive examination ! I recollect a virtuous 
freshman at Cambridge, who, with a similar object, laid in a large 
stock of ‘‘ Reading biscuits,” which he saw advertised in a window ! 

Tlie next question is, what were the kinds of hellebore called Idack 
and white, and found respectively on Mount Helicon and Mount 
CEta^? We ought to be able to answer this, because Edmond Boissier 
has told us, in the preface to Flora Oiienialis, that, thanks to the 
labours of the botanists, Oiphanide-? and Ileldicit h, Ihe fl(u*a of Greece 
is now better known than that of anj’ other country within tlie scope 
of his work. The hellebore which is found to pic vail on Mount 
Helicon, Mount Parnas'^us, and tlie neighhoniing country is one 
to which E. B )issier givf*s the name of JI ci/rloplij/lfin. It is inter- 
mediate between //. i n and H, orientah^, having I'oen confused 
with the latter both by Sihihorp and hy Jkldreuh. Perhaps it is 
not in cultivativui in Eiigliiid, but it is desciiboJ as being taller and 
having larger flowvis and broidor sogmeiits to the leaves than the 
green hellebore, which in other characters it i esemhh's. 

As for the white lielleh )rc, it is evident from the vague deseriptions 
of Theophrastus and Pliny, th.it neither of tlunn knew a living 
hellebore by sight, but Plni} saj s tliat he had been told tli it the leaf 
of the black hellebore was e)f the shape of a plane loaf, but divided 
into several segments, and that the white liellohoie had lea\c3 
resembling those of the beet, and deejdy channolh*d at the back. 
He attributes to it a bulbous root like that of an onion, with fibrous 
tunics. Ancient and modern hoianists have generally identified this 
with Veratrum album, which is figured in Gerard’s Herbal” as the 
white hellebore ; but perhaps the best evidence is tliat of Ileldreich, 
who explored Mount CEta in 1870, and found F. album growing there 
in abundance, confirming his previous opinion that this was the white 
hellebore of Theophrastus. The different effects of the two kinds of 
hellebore taken medicinally, as recorded by ancient authorities, cor- 
respond with modern experience ; the black is a powerful cathartic, 
and the white a strong emetic. This is a summary of all that is 
known or likely ever to be known of the famous hellebores of the 
ancients. (C. Wolley-Body Pharm, Journ*^ Jan. 30, 1892.) 
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We have never met with any kind of hellebore root in the Indian 
Bazars, nor are any of the genus known to grow in India ; still, all 
Indian Mahometan works on Materia Medica contain an account of 
the hellebores of the Greeks, which has been copied from the writings 
of the Arabian physicians, and which is mostly a reproduction of what 
Dioscorides says wept Xcvkov and n-tpi eWeffopov peXaijos the 

JWarmn album el nigrum of the Bomans, The Arabs call these 
drugs Kharhah-ahiad and Kharhak aswad, and in Indian medical 
works Kufki or Kwtah is given the vernacular equivalent of 
Kharhak, and this drug is sold as a substitute for it. For an 
account of Kutaki, see Voh III., p. 10. 

MAGXOLTACE.E. 

Constituents of Star-anise. 

The dotormiuatious of \olatile oil, tixed oil. and ash gave the 
following percentage figures : — 



Voljtilf Oil 

Fixed Oil. 

Ask 

(\ir])cK 

/ 0*11 
•• 1 3-20 

M3 1 
1*47 j 


2-81 

Seeds 

f 3-00 
- 1--10 

22*9 1 
21-7 J 


2*40 


The volatile oil consists chiefly ot anetliol ; 

with small cjuantitics of teriiciic*^, safrol C®II CTl^, the 

monootliyl ctlioi of li^dioquinone C®H*(011)00®H% anisic acid 
('”II*’(OC*ll'^)COOH, and a complex aromatic substance yielding upon 
oxidation veratric acid and piperoiial. The fixed oil contains the 
usual constituents along with cliolesteiin and derivatives of phos- 
phoric acid. In tlie aipioous cxtiact is found piotocatechuic acid 
and sliikiminic acid which by nascent hjdrogen iodide is 

convci ted into ben/oic acid. Sugar was not found in any appre- 
ciable quantity, the sweet taste of the fruit, therefore, depending 
upon the volatile oil. Nitrogenous bases could not be detected, 
(F. Obtivaldy Anh, der Pliarm.^ 1891, 84 — 115.) 

Michelia Champaca. 

Merck describes a kind of camphor, called champacol, obtained 
from champaca wood by distillation with water. After purification it 
molts at 80 — 88°C., has the form of long white felted noodles, has 
no odour when pure, but when kept in an impure state becomes 
liquid and develops the agreeable odour of the wood. {^BtrUhtey 
1892, p. 18.) 
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MENISPEEMACEiE. 

Constituents of Calumba Boot. 

M. Boceliiola {Chemist and Druggist, Jan, 10, 1891) gives the 
following percentage composition of the cortical and woody portions 
of the root : — 



Outer part. 

Inner part. 

Water 





13*00 

14*00 

Ash 




L,_. 

6*00 

6*00 

Ether extract 

... 




0*70 

0 80 

Alcohol extract 



... 

... 

3*89 

3*86 

Proof Spirit cxtrac-t 





17*90 

17*80 

Calunibine 

... 



• •• 

1*42 

1*90 

Do. by titration .. 

... 




0*.98 

1*38 

Berberine 





1*43 

0*72 

Du. by titration ... 

... 


... 

.1 

1 

2*95 

1*45 


The percentage composition of the ash was : — 


Silicic acid 14*13 and 7*42, phosplionc acid, as an iron salt, 6*11 
and 1*61, phosphoric acid, combined with alkali and earthy bases, 
5 04 and 12*63, in the outer and inner parts of the root. 

The author found old roots to contain as much as 2*07 and 2*63 
per cent, of calumbine, and 2*05 and 1 *02 per cent, of berberine, 
showing their superiority over the younger roots. 

BEEBEEIDEA3. 

Berberis vulgaris, Lmn, 

Aitchison {Notes on Prod, of W, Afghanistan and N,-E, Persia, 
p. 25) has the following notice of this plant: — The Barberry, y/r, 
jir hhdr, zer^hhnr, zir, zir-hdr, zir-halah ; the fruit, zirishk, sirishle, 
A very common shrub, growing at an altitude of 2,000 feet and 
upwards, from which is largely collected the fniit ; this is consumed 
locally, as well as being exported in some quantity to India, where it 
is highly appreciated by the natives as a condiment. Usually the 
fruit contains no seeds ; it is then much more oval, longer, and of a 
much lighter colour than that which has seeds. On reaching the 
Punjab the fruit or preserve is called zirishk-tursh, to distinguish 
it in the trade from small, dried, black grapes; the latter are our 
European currants, or corinths. From the root- stocks of the 
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Berberib is obtained an extract called Ibrdn ; this is a yellow dye, 
which is also employed in medicine as a local application to 
inflamed eyes.” 


Podophyllum emodi. 

We have met with the root in the plains in the possession of a 
pilgrim from Kedemath. He called it Mdmirdn, and greatly valued 
it as a remedy for ophthalmia, his small stock of four or five roots 
was carefully wrapped in several covers of silk. 


Analysis of the Besin of Podophyllum emodi. 


Ash 

•mm • • • 

None. 

Moisture 

••• ... 

4-2 

Oily and waxy matter, soluble in benziii 

... ... 

4*0 

Podophyllotoxic acid ... 

... 

13-1 

Podophyllotoxin, active principle 

Inert matter insoluble in chloroform and 

soluble in 

50*55 

alcohol 



2215 


100-0 


The percentage of active principle, podophyllotoxin, in this 
sample is fully 25 per cent, higher than the average amount found in 
resin of podophyllum, which varies from 40 to 45 per cent, Ameri- 
can podophyllum yields, on a large manufacturing scale, 5 per cent, 
of podophyllin, and accepting 10 per cent, as a practical average 
from the Indian, we should have a drug worth times in value. 
{^By F, A, lliompson^ Ph, G,, Am, Journ, PhctrTn., May, 1890.) 

Podophyllotoxin. 

This substance, which was first shov/n to be the active principle of 
Podophyllin by Podwissotzki, has now been obtained in a pure state 
by Neuberger {Arch. /. exp. Path. u. Pharm.y xxviii., H. 1, 1890) ; it 
forms colourless prismatic crystals, little soluble in water, but 
freely soluble in alcohol, forming an intensely bitter solution. Frogs 
were not easily affected by it, and it required a dose of 0*01 gram 
administered in mucilage to produce a muscular rigidity which was 
followed by death in three days ; a congested state of the intestinal 
vessels was observed in some cases. It appeared to have little or no 
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action upon rabbits. Cats were very susceptible to the poison, 
death following three days after the subcutaneous injection of 0*001 
gram. In these animals, 2 to 3 hours after the injection violent and 
repeated vomitings occurred, at first of food, and afterwards of mucus 
tinged with bile, and containing some intestinal worms ; there was 
also obstinate dian-hcoa. Finally the animals became dull, the 
temperature fell, the limbs were paralysed, and death occurred 
from exhaustion. Bogs, pigeons, and fowls were similarly 
affected. 


The posi-moriem appearances observed were intense irritation, and 
sometimes abscess at the seat of the injection, the stomach normal or 
slightly injected, the upper portion of the mucous niembraue of the 
duodenum highly injected, especially round the opening of biliaiy 
duct, the lower portion covered by a mass of brown cf>itheliuin 
mixed with detritus and mucus ; the lower part of the small iute‘-tiiie, 
and the whole of the large intestine, was covered by ha^mon-liagie 
patches, and here and there by a membranous exudation, with intense 
inflammation of the a^lenoid tissue, the sub -mucous and muscular 
layers not being affected. Liver congested, gall-bladder swoll(‘u 
and full of bile. Kidueys congested, with marked glomerulo- 
nephritis and commencing tubular nephriti'’. The distended gall- 
bladder and injection of the duct appearing to iudicjte eliminatioii 
of the drug through the liver, the author tied the latter in three of 
the dogs experimented upon, and afterwards injected podophyUotoxin 
beneath the skin ; the results were exactly the same as in the case of 
the dogs not previously so treated. 


Injections of podophyUotoxin into the veins gave exactly tlio same 
results as when it was administered intcumally or injeeted sub- 
cutaneously. The circulation, respiration, and nervous system were 
only affected a little before the fatal termination in all the animals 
experimented upon. 


Prom these experiments the author concludes that the drug act§{, 
as a simple irritant, and that its jjargativo action Jyi- 

temally is due to irritation of the intestinal canal. - ^ • ;pf.ted 

under the skin or into a vein, it is eUminated^^l,* y,iood through 

the kidneys and intestine, and in its passa^ '' r.vo*a.na it 

^ts up the irritative action alreadv -V; ^ 

described. 
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Mr. J. 0. Umney contributed a paper on Podophyllum emodt at the 
Pharmaceutical Conference held in Edinburgh in August 1892, from 
which we extract the following : — 

The results of Podwissotzki’s work on the resin of P. peltatutn 
may be briefly summarized thus — 

The physiologically active portion of podophyllum resin consists, 
of podophyllotoxin, which is composed of picropodophyllin held in 
solution by picropodophyllic acid, 

Picropodophyllin is a neutral crystalline principle, which, though 
the sole active ingredient of the resin, is inactive in its free state, 
owing to its insolubility, but in combination with, or more probably 
solution in, picropodophyllic acid is extremely active. The resin also 
contains an inactive acid — podophyllic acid, a yellow colouring 
matter, — podophylloquercetin and fatty matter. 

The results of the examination of P. cmodi resin arc classified in 
the following table, and are compared with the analysis, under the 
same conditions, of a sample of resin of P. peltatum : — 



P. cmod%. 

P. ptUatum* 

Resin by official process for podophyllin resin 11 *4 


Constituents of the resin — 



Podophyllotoxin (crude) 

... 17-8 

33-8 

Pure crystalline picropodophyllin... 

... 2-6 

4-5 

Picropodophyllic acid 

f not 

i detcrmiiK d. 

not 

detennmed. 

Podophyllic acid ... 

... 30-8 

C-9 

Podophylloquercetin 

... 1-3 

2-t 

Patty matter 

... 2-3 

5-7 


The picropodophyllin molted at 208 — 210°O. 
Tlie podophyllic acid molted at 125*^. 


The podophylloquercetin melted at 248°, 

Mr, Umney concludes his paper by saying that the rhizome of 
Podophyllum cmodi yields nearly double the amount of resin yielded 
by P. peltatuniy but the resin contained only about half the quantity 
of crystalline picropodophyllin, to which the value as a cathartic 
is due. 

Wo have not heard of any medical opinions concerning the value 
of the resin, and without such opinion founded on physiological 
experiments we cannot decide the question of making this drug an 
official source of podophyllin resin. 
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The Opium Assay Question. 

Perhaps no chapter of Pharmaceutical Chemistry has received 
more attention and been more discussed than that of opium and its 
analysis. Scarcely a journal appears nowadays that does not con- 
tain an article or two upon how opium can “ best ” be assayed and 

just how the method of Prof. X or Mr. Y is inaccurate and 

unreliable. There is a certain sameness about articles written about 
opium assaying — a sameness that becomes monotonous in course of 
time, and causes the reader to become perplexed, if not disgusted, 
as the result of a perusal of them, Invaiiably the author picks all 
other methods to pieces and then proposes an original new ” 
method which gives better agreeing results, and is much more easily 
manipulated than any yet proposed. As a matter of fact, we 
possess not a single accurate and exact method of analysis of any plant 
or of any of its organic constituents. Plant analysis, as Dragen- 
dorff aptly remarks, has not yet reached the stage which enables us 
to say, without an interrogation point at the end of our sentence, 
that this plant contains just so much of that constituent and no 
more. Plant analysis is as yet synonymous with approximate 
analysis, and until our knowledge of the chemistiy and physiology 
of plant life and growth has advanced consideiably beyond its 
present status, it is doomed to continue to be approximate analysis. 
Hence, no method is accurate, as, for instance, is the determination 
of sulphuric acid as barium sulphate, or of hydrochloric acid as 
chloride of silver, and if one of them does give better agreeing 
results, and such as are nearer the mean of those obtained by all other 
methods, this is due most probably to the fact that in this particular 
method the sources of error are more nearly counterbalanced than 
in the others. It was, hence, from a purely impartial and critical 
standpoint that I undertook to compare several of the most promi- 
nent methods for assaying opium. 


Those decided upon were the methods of tuat Cnnibb and 
of the U. S. Pharma«opoeia-beingro-ivo 
the lime method. The dru?. -*ie intr 'irtuauy tne a 
the house of a vei^-’ examined were Smyrna op^ fomn 

ordered < and ipi^a^ind of Oehe & Co., f 

-Presenius at Wiesbaden during the past summer, 
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latter kindly given me hy my instructor, Professor Pluckiger, here 
at the laboratory. Both samples were finely powdered and dried at 
80® 0. for five hours. All three methods were begun at the same 
time, and the directions for each closely followed throughout. In 
both cases the determination by the U. S, P. method was completed 
long ere the others were, while Squibb’ s method, due to its more 
frequent washing and slower filtering, took up the most time. Just at 
this point I should like to protest against the impracticability and 
uselessness of weighing liquids, which so often is found in methods 
of plant analysis and nowhere else. As I see the matter, there is 
not one point in its favor, unless, perhaps, that it is an inherited 
custom, while there are certainly many points against it. Firstly— 
it occupies more time ; secondly — accurate balances are not 
arranged for weighing liquids, and inaccurate balances (or 
moderately accurate balances, as their owners would probably prefer 
to term them) certainly make the weighing less accurate than 
measuring ; and thirdly — weighing, even on accurate balances, is 
seldom, if ever, more accurate than measuring with graduated 
glassware, which every druggist does, or, at any rate, should possess. 
The U, S. P. method, besides being the shorter, required less 
attention and care than the other methods, and, as the figures will 
shew, gave the most satisfactory results. As this is all that is 
required of a method of analysis, I can see no reason why the present 
officinal process should be altered, for no other now in use is more 
exact and at the same time as practical. The morphine obtained in 
every experiment with the U. S. P. method was undoubtedly the 
whitest and purest of all the crystals obtained by any method, 
Theic was less washing necessary than in either Squibb’s or 
Pluckiger’s method, and at the same time the filters and crystals 
upon them were beyond any question of a doubt the purest and 
whitest. Here follow the figures : — 


Fliickiger 

Squibb 


U. S. P. 


Merck Opium. 

9* 52 p. c. 
11-67 p. c. 
11 44 p. c. 


Gehe Opium. 
13’95 p, c. 
16*52 p. c. 
15*00 p. c. 


As these figures shew, Fluckiger’s method gave the lowest and 
Squibb’s the highest results, which facts are, however, very easily 
explained, and as follows : In Fluckiger’s method the result depends 
very much, if not entirely, upon the amount of shaking that is done, 
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as Dieterich has conclusively shewn, and as I only shook for about 
half an hour steadily, with continued shaking at intervals of ten 
minutes for two hours more, it is very probable that all of the mor- 
phine did not separate out. The high figures obtained by Squibb’s 
method are undoubtedly to be explained by the impuiity of the 
resulting products, which fact could readily be detected by the 
naked eye, as they were invariably veiy dark-coloured. Despite all 
the washing that they were subjected to, they never once were even 
approximately near being colourless, and besides invariably dissolved 
in lime water only in part and gave as a result a very dark -coloured 
solution. It was found that continued washing would not remove 
the impurities, for long before the crystals and filter paper shewed 
any signs of becoming decolourized, the wash water ran through 
absolutely pure and colourless. In both cases the morphine obtained 
by the U. S. P. method dissolved completely in lime water and gave 
a pure, limpid, clear solution, while that obtained by Fliukiger’s 
method, although it gave a colourless? solution in lime water, }c't left 
a small residue amounting to se\(*ral milligi*ains and eonsisting of 
narcotine, as did the ro'.iduo obtained in Sqiiibb’s method. This 
Would indicate that in the presence of alcohol and water, the ether 
does not completely dissolve all of the nar(*otinc. 

Morphine Picrate. 

Inasmuch as this salt of morpliine had not yet been desciibed, 
and the similar salt of strychnine is practically insoluble in water, 
and hence enable us to determine the alkaloid as strychnine picrate, 
it was made by treating a solution of morphine h^^drochlorate with 
a slight excess of picric acid, in the hope that it, too, might prove 
to be insoluble, and thus facilitate somewhat the method of deter- 
mining morphine, Pecrystallized from alcohol it crystallizes in 
groups of fine yellow needles arranged most peculiarly in the shape 
of warts, which grow one along -side of the other, and hang from the 
surface of the liquid looking much like jdaits of hair. The salt 
melts, or, better, decomposes, without detonation at 157° C. It 
differs from the corresponding salt of strychnine, however, in not 
being insoluble in either water or alcohol, as determinations of its 
solubility gave the following results : — 

In di stilled water at 13° C. — 15 C975 grams of a saturated solution 
yielded 0*031 grams of morphine picrate (dried at 100°) wliicb 
gives a solubility of 1 part in 500 parts of water. 



APPENDIX. 105 

In ahsolute alcohol at 13° C. — 7*2422 grams of a saturated solution 
yielded 0*009 grams of morphine picrate (dried at 100°) which 
gives a solubility of 1 part in 800 parts of alcohol. 

This being the case, it is, of course, impossible to make use of the 
salt as a means of determining morphine. {Alfred Dohme, Ph.D,, 
Laboratory of Prof Fliickiger, University of Strassburg, February 
17, 1891 ; Am» Jour, Pharm», Apiil, 1891.) 

The Chemistry of Opium. 

At the instigation of my esteemed instructor, Prof. Flilckiger, 
I undertook to study the phenomena which present themselves when 
opium is dialyzed. When the investigation was first begun, the 
prime object in view was to determine, if possible, to what cause 
the acid reaction of aqueous extract of opium was due, and how 
morphine was combined in the drug. As the work progressed, 
it was decided to study the relative quantities of the chief con- 
stituents of the drug, and, if possible, then draw conclusions in 
regard to how these are combined in nature in the same. In 
how far this has proven successful the conclusions will shew; 
suffice it to say here that the work was a very long-drawn out and 
laborious one, and not one of the results obtained with the ease 
which one is accustomed to in inorganic analysis. As is the case 
in every operation with drugs and plants of any kind, the numerous 
colouring matters, gums, resin*:!, and the many other amorphous sub- 
stances of which we have but little definite knowledge, save that they 
exist to worry the chemist, very much hindered the work in many 
respects. Dialysis was chosen, inasmuch as by means of it it was 
hoped that all of the looked-for constituents w’-ould pass into solution, 
while little or none of the undesired would follow suit. Besides this, 
no operation was to be performed with the opium which might change 
the nature of combination of its various constituents. It had been 
observed by Fliickiger that there is, in all probability, enough sul- 
phuric acid present in opium to combine with nearly all of the alkaloids 
present, Whether or not, however, it is siilpm'ic acid or meconic acid 
that is in excess and hence free, as yet remained an open question. 
It is certainly very probable that if it were a question of which acid 
would first and most readily bo neutralized by the bases, that sul- 
phuric acid would be the one, although mass action might cause 
some of the meconic acid to be in combination at the expense of 
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sulphuric acid. With this aim in view, 50 grams of finely powdered 
opium were rubbed together with distilled water and the paste 
washed completely into a dialyscr consisting of an oval gutta-percha 
ring covered with heavy parchment paper and immersed in a dish 
containing about five litres of distilled water. This was allowed to 
stand covered thus for nearly three months, tlje water being changed 
about twice a week. Plvon at the expiration of this time, sulphuric 
acid and alkaloids could be detected in the dlaiysate, and as my time 
here was limited, and the semester was rapidly drawing to a close ^ 
it was decided to finish the operation more expoditionsly by 
exhausting the opium remaining in the dialyser with cold water. This 
last extract was treated separately, although exactly in the same 
way as the greater portion. While this operation was quietly pro- 
gressing, a complete analysis of the ash of opium (the same as was 
used for dialysis) was made in order thus to get a definite idea of 
the miner«d constituents of the drug. Accordingly, 20 grams of 
finely powdered opium were carefully and gradually ignited in por- 
tions in a platinum dish. It was found very difficult to completely 
incinerate the drug, so lhat even after licating the dish to a bright 
red heat tlie resulting ash was (juite dark, in fact nearly black. It 
was found very advMiitageous at this point to treat the mass with a 
little cold water and evaporate this off vn a water-bath, and finally, 
agiiin carefully heat and glow it over a free fllame. By repeating 
this operation several times, an ash was obtained, which was very 
nearl\ pure white in colour. When weighed, it yielded 3*80 
per cent, of the original substance 

A com^dete analysis, the details of which it would be useless to 
enumerate here, gave the following results, these being expressed 
in per cent, of the asb weighed : — 


Per cent, 

SiO® 



S03 28-3^ 



CaO 9-04 

MgO 8-31 



CO *,HC1 and undetermined oonstitaents ... ,„ 2*88 


100*08 
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The dialysate was next evaporated down in portions to about two 
litres upon a water-bath, and the resulting deposit, consisting of 
colouring and other organic matter, as well as some calcium meco- 
nate, removed by filtration. The filtrate reacted acid to litmus, and 
in it were detected moi'i)liinc, narcotine, narceine, codeine, sulphuric, 
and meconie acids. It was next acidified with hydrochloric acid, 
and after heating on the water-bath was treated with a boiling 
solution of barium chloride in excess. After standing over night the 
resulting barium sulphate was filtered off and washed out with hot 
water containing hydrochloric acid until it was white. It was then 
dried, ignited, and weiglied, and yielded, with the portion that was 
similarly treated separately, tlic following figures : — 

Portion 1 — B^SO* ... ... ., 2’023G grams. 

Portion II — ,, .. 0*3023 ,, 


Total... = 3*31aG 


, i 1‘oOla grams H‘-^SOS ♦ 

Etiuivalont to ^ M3S4 „ ) 

The filtrate from this prcci|)itatc was neutralized and precipitated 
in the cold with ammonia which vvas added in slight excess. After 
standing for several days, the jirccijntated alkaloids were filtered off 
and the filtrate again made ainmoniacal and left to stand, when more 
alkah)id was precipitated. This was continued until the resulting 
filtrate no longer gave a reaction for alkaloids. Tiie various pre- 
cipitates were then filtered off and elided at 80^ C. to constant 
weight, and regarded as the total alkaloids of the opium taken. 
They were then treated for several days with an excess of lime- 
water until this took up no moie alkaloid. The remaining alkaloids 
were tlien filtered off, washed with slightly amnioniacal cold water, 
and di’icd at C. They were then weighed and regarded as narco- 
tine. The results obtained are given below — 

Porcelain dish -f alkaloids (total) ... ... ... 24 *3023 gr. 

„ ,, alone =14*0466 gT. 


Hence, total alkaloids found ... ... ... = 10*2358 gr. 

Narcotine (weighed on tarod filter) ... ... =4*3631 

giving as the final result — 

Morphine, 5*8927 grams, equivalent to 11*79 per cent. 
Narcotine, 4*3631 ,, „ to 8*73 ,, ,, 

The other alkaloids present in opium, such as codeine, narceine, 
papaverine, &c., were not considered separately, as they, in all 
probability, play the same role with respect to the acids present as 
does morphine. 
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In a separate experiment with the same opium, which was dialysed 
in the same manner as that just described, the dialysate was shaken 
with amyl alcohol, the lattei' then separated and shaken 
in a separating funnel with a solution of sodium hydroxide 
for half an hour, and the alkaline layer separated as before. This 
was then acidified, and a few diops of it, when brought in contact 
with a drop of a solution of ferric chloride, gave a beautif\il wine-red 
colour, thus shewing the picsence of meconic acid. Inasmuch as 
experiments with morphine and narcoline meconates had shewn 
that neither of these are taken up b}’ am} 1 alcohol, it follows that 
the free acid in the dialysate was meconic ctcid, 

COXCI USTOXS. 

(i) That the free acid in aqueous opium extracts is meconic acid ; 

(ii) That the silica in opium is present in the form of sand, and 
that the lime i*^ most likel} combined with phosphoric acid, while 
the magnesia and potash aie piubably combined with organic acids 
and some sulphuric acid ; 

(iii) That there is more than enough sulphuric acid present in 
opium to combine ■with all of the alkaloids present save narcotine ; 
for the 5*8927 grams of morphine, naiccinc, codeine, (fee., found, 
require only 1*0133 grams of sulphuiic acid to form the salts 

(fcc., wheicas there were found in all T3945 
grams of sulphuric acid; and 

(iv) That hence, moix^hine, narceine, codeine, &o., are contained 
in opium combined with sulphunc acid as sulpliates, while narcotiue, 
at best only a feeble base, is combined in part, at least, with meconic 
acid, of which there is also some present uncombined in the drug. 

In conclusion, I should like to take this occasiou to thank Prof. 
Fluckiger for the kind assistance and advice I obtained from him 
while working in his laboratory, and also Mr. J, E. Gerock, liis excel- 
lent and kind assistant. {A, Dohme, Am, Jour, Fharm,^ April, 1891.) 

Protopine. 

The name of protopme was given to a particular alkaloid first 
isolated from opium in 1870 by Hesse. It is only present to a 
small amount in the dried milky juice of the Fapaver somni/erum. 
Since its discovery by Hesse, it has been met with again by 
Eykxaann In the Madeya cordata^ and by Selle in the juice of the 
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Chelidonium majus : all of these plants belong to the same family of 
Papaveracece, In connection with this subject we read in a recent 
number of the Therapeutic Gazette that Dr. Engel has lately made 
some experiments on cold-blooded animals (frogs) and warm-blooded 
animals (guinea-pigs, cats, and rabbits), with the view of determin* 
ing the physiological properties of this new base protopine. The 
results obtained may he brielly summarised as follows : — (1) In 
small doses protopine exercises on the frog narcctic effects similar to 
those produced by other opium alkaloids. (2) In large doses it 
produces a paralysing action on the muscular substance, and on the 
terminal ramifications of the peripheral nerves. (3) With small 
or moderate doses reflex action is not abolished, although this occurs 
when larger doses are given. (4) Protopine produces toxic effects 
in mammals, and these effects are comparable to those produced by 
camphor, death resulting from the paralysis of the respiratory centre. 
Tliis last conclusion is very interesting. It is singular that camphor, 
which has not the chemical constitution of the alkaloids, and belongs 
to an entirely different group of bodies, should have been found to 
produce the same toxic effects as are obtained with new base proto - 
pine. The knowledge of this fact will cause camphor to be pre- 
scribed with more care than formerly, and it wull probably lead to 
more useful applications of it, and to its cmjdoyment in a number of 
cases for which it is not yet U'^ed. Protopine has not yet been 
introduced into therapeutics, and from the above experiments it is 
evident wc must know more about it before it can find its place in 
pharmacy. 


Tritopine—a new Opium Base. 

M. Kander (^rc/z/y., ccxxviii., p. 419) reports the isolation of a 
new opium alkaloid, Tritopine, which occurs in smaller quantity than 
even protopine, and to which he assigns the formula C♦*H**N*0^ 
Like morphine and laudanine it is soluble in soda solution, but 
is reprecipitated in an oily condition by excess of the reagent. Its 
melting point, 182° C., is, however, 10° higher than that of lauda* 
nine, although the resemblance is again apparent in its behaviour 
towards sulphuric acid, Tritopine crystallizes without water of 
crystallization in characteristic transparent needle -like plates, 
and appears to be a di-acid base, (Fharm, Journ. [3], 
xxi., 2470 
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Indian Opium. 

In regard to opium, it has recently been suggested that India 
might be made the source of supply in place of Turkey. In a paper 
read at the Conference Meeting at Cardiff, Mr. E. M. llolmes 
expressed the opinion that theie is no reason why India, instead of 
Turkey, should not supply the -whole world with medicinal opium. 
This assumption appeals to be lathei premature and scarcely to be 
warranted by such knowledge as \ve possess of Indian opium. There 
seem to be several questions to be solved before the substitution of 
Indian for Tuikey opium can be looked upon as feasible. 

In the first place, it is necessary to ascertain whether opium can 
be produced in India of a quality equal to that of Turkey opium. 
Dr. Warden’s statement that native opium is used for medicinal pur- 
poses in India does not sufficiently settle that point, but as he has 
sent over a sample of the Patna opium issued by the Medical Store 
Department of Bengal for medicinal use, we have examined it with 
a view to ascertaining the amount of morphine it contains and its 
applicability for phaimaceutical pui poses. 

The sample sent by Dr. Warden was in the state of powder, and 
as received it contained 3*2 per cent, of moisture. In the diied 
opium the amount of morphine was found to be 8 55 per cent 

A tincture was made with the dried opium, according to the 
directions of the British Pharmacopoeia, and on examination it was 
found to yield on evaporation to diyness a lesidue of extract 
amounting to 2 1 3 grains per fluid ounce. The amount of morphine 
contained in the tincture was 2*74 grains per fluid ounce. 

For the sake of compaiison, another tincture was prepared with a 
good sample of Tuikey opium that was found to contain, in the dry 
state, 10*84 per cent, of morphine. The extract yielded by this tinc- 
ture on evaporation amounted to 19*8 grains per fluid ounce. The 
amount of morphine in it was 3 4 grains per fluid ounce. 

It may be pointed out that in both the abovementioned instances 
the extraction of morphine from the opium in making the tinctures 
by the method of the British Pharmacopoeia was practically com- 
plete, as will be seen from the following comparison of the quantities 
of morphine actually found by experiment : — 

Found. Calculated. 

Grs. per fid. oz, Grs. per fld. oz. 

Indian opium tincture 2*74 2*80 

Turkey „ „ 340 3-65 
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Both those tinctures were of the ordinary character, and there 
was scarcely any perceptible difference in their appearance. (Dr. 
B. H. Paul and A. J. Cownley in Tharm Journ,, December 24th, 
1892, p. 505.) For further information on the employment of 
Indian opium for medicinal purposes, the reader is referred to some 
coiTospondence in the JbwrTi. for 1892 by Messrs. Holmes 

and Warden. 

FUMAMACE^. 

Pumarine. 

According to Ilcrr Beichwald (^Pharm, Zeit. f, Russl., March and 
April, 1889), fumarine has a composition represented by the formula 
and can be obtained in colourless crystals, freely soluble 
in chloroform, less soluble in benzol, still less soluble in alcohol and 
ether, and sparingly soluble in water. When placed upon the 
tongue, furaariiie is tasteless, but a solution in acidulated water has 
a bitter taste. It is inactive towards polarized light. On the other 
hand, ciystalline corydaline, prepared from Corydalis cava, has a 
composition represented by the formula Among 

other points of differei>co between the two alkaloids, fumarine is 
described as giving with coneentrated sulj)huric acid immediately an 
intense violet colour, whilst corydaline remains colourless f«»r several 
hours, and then only becomes pale violet. Coiydaline treated with 
strong nitric acid takes at once an intense golden -yellow colour, 
whilst fumarine is only faintly yellow, becoming darker after a 
time. The yield of fumarine was only equal to 0*04 per cent, of the 
dried herb used. {Pharm, Joiirn,, June 8th, 1889.) 

Pumaria parviflora, Lamh, 

Under the name of Shakier eh, we have received this plant from 
Afghanistan. 

CEUCIFEB^. 

Aitchison {Notes on Prod, of JV, Afghanistan and N.-E. Persia, 
p. 194) records the collection of the seeds of Sisymbrium Sophia, 
Linn., for medicinal use under the name of Khahshi or Khakshir, 

Lepidium sativum. 

Mohideen Sheriff has used these seeds with success in dysentery 
and dysenteric diarrhoea. The seeds are small, red or reddish-brown ; 
elliptical, oval or oblong ; about one line in length and half of that 
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in thickness ; taste mucilaginous and slightly pungent when chewed 
and swallowed, and their smell is slight, peculiar, and not unpleasant. 
When immersed in water, the seeds become coated with mucilage, 

CAPPARIDE^. 

Meerua arenaria, S. f. and T. 

Fig- — Boxh. Flor, Ind, ii,, 570. 

Hab. — Central and Southern India. The root. 

Vertiacitlar.’^PoomichB.carei (7am,), Puta-tiga (Tel,), 

History, UsGS, &C. — ‘The earth-sugar root of the Tamils has 
been used in Hindu medicine in Southern India for many years. In 
the Pedata^uith trmine, the author saj’s of it : “ It cures skin eruptions, 
all venereal aifcctions, fever, piles, and strengthens the human sys- 
tem.” Dr, Ainslie, in his Materia Indica, ii., page 330, says: ‘‘ This 
root in external appearance is not unlike liquorice root ; it also some- 
what resembles it in taste, but is not nearly so sweet ; it is prescribed, 
in decoction, as an alterative and diet flrink.” The drug is used by 
Mahomedans and Hindus as a sexual stimulant and tonic, anti- 
sjqdiilitic, and alterative. It can be used either in a fresh or dried 
state. The outer brown covering is su])posed to be harmful, and 
is removed previous to use. Dr. P. S. Mootoosawiny, of Tan j ore, has 
used the root in his medical practice, and on his forwarding a 
flowering and fruiting specimen of the plant to Mr. Lawson, of the 
Madras Botanical Department, it was identified as Mceriia arenaria, 
Roxburgh describes the plant under the name of Capparis hetero^ 
clita, R., and remarks that the unripe fruits are boiled and eaten by 
the natives. 

DGSeription * — Mcerna areiiariah a large, unarmed, climbing 
shrub ; leaves elliptic ; coiymbs terminal ; calyx four-cleft ; corolla 
regular, four-petalled ; stamina on the receptacle, which is as long as 
the tube of the calyx. The most remarkable pait of the plant is the 
fruit ; this is a beaked beny, two to five inches long, deeply constricted 
between the seeds, fleshy, elongate, moniliform, one or more seeded. 
There is only one seed in each single berry or lobe of the compound 
fruit. 

The roots are plump when fresh, from 1 to inches in diameter, 
long, cylindrical, contorted, with a light brown surface. When dried 
they become darker in colour and wrinkled longitudinally, and several 
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iiregularly-disposcd transverse markings of a lighter colour are 
observed on the surface. The transverse section of the root exhibits 
a central hard woody centre of a yellowish colour, and sev^eral similar 
but smaller bundles are scattered throughout the waxy -looking 
parenchyma of the cortical portion. In the bazars the drug is sold 
in the shape of circular discs like calumba root, having been sliced 
transversely in a fresh state and allowed to diy in the sun. Sections 
of the root examined by the microscope exhibited no starch or crys- 
talline matters in the cells, but yellow granular matter and oil 
globules were present. The central woody column and woody 
bundles in the cortical portion were made up of large lignified cells. 
The taste is sweet and mawkish, and there is no distinctive odour as 
there is in liquorice root. 

Chemical composition, — The finely powdered root lost 11*26 per 
cent, of moisture, and left 6*6 per cent, of mineral matter when 
ignited. The ether extract amounted to 4*22 per cent., and consisted 
of fatty acids of a brownish colour and fluid* consistence. After 
standing a few days, white crystals formed, which were collected and 
pressed between folds*of blotting paper, and recrystallised from boil- 
ing aloohol. This insoluble portion had the melting point (62° O. 
and properties of palmitic acid. Oleic acid was present in the fluid 
portion of the extract. 

The alcoholic extract contained a large quantity of crystalline 
saccharine matter, which reduced Fehling’s solution to a very slight 
extent, A small quantity of an organic acid was removed from solu 
tion by plumbic acetate, but no substance similar to glycjurhizin 
could be detected. The absence of an alkaloidal principle was proved 
after the application of the usual reagents. 

The aqueous extract contained an additional quantity of sugar, 
and when heated to the boiling point threw out an abundance of white 
flocks of albumin. A larger quantity of the root was exhausted 
directly with water, the extract heated to separate the insoluble 
albumin, and filtered. The syrup was then boiled in an inverted 
condenser with 1 per cent, sulphuric acid for three hours. The 
sulphuric acid was removed with barium hydrate solution, and the 
sugar in the syrup estimated with Fehling’s test indicated the 
presence of 41*2 per cent, of invert sugar. This sugar showed 
no disposition to crystallise, and when examined in a Laurent’s 
polariscope, it had no action on polarised light. 
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CARTOPHTLLEJE. 

False Bikh or Bikhma. 

Towards the end of 1891 certain medico -legal exhibits were 
received in the Chemical Examiner’s Department, Calcutta, from the 
Mongyr District, including a parcel of roots labelled Bthhma, 
Bickhma or Bishma, we may mention, is the vernacular name for 
Aconitum palmatum. Specimens were sent for identification to the 
Calcutta Bazaars, and recognized as Bikhma ; we also forwarded some 
to Nepal, where it was recognized, and stated to be sold as Bikhma 
in the Bazaars. Up to this period we had had no opportunity of ex- 
amining authentic specimens of Bikhma, and being doubtful whether 
the drug we had received from Mongyr was true Bikhma or not, wo 
forwarded a sample to Dr. Dymock, Bombay, who reported as 
follows : — “ They appear to be the rhizomes of an aroid, and arc not 
unlike those of the genera Lagenandra, Arum, and Cryptocoryne, 
They have been cured by some smoking process, have a strong tariy 
odour, and are somewhat translucent, tough, and flexible. They 
have no resemblance in structure to any kind of aconite. I have 
never seen them before.” Dr. D. Prain, of the Royal Botanic 
Gardens, Seebpore, to whom wo also submitted a specimen, wrote: “I 
cannot identify it for certain, but it is, I think, a leguminous rhizome. 
It might be a glycyrrhiza.” Subsequently Dr. Dymock kindly sent 
us a specimen of true A. palmatum \ “ some of the same batch I sent 
to Fluckiger, and which was examined by Shimoyama. I kept it as 
being a remarkably fine sample ; as the drug is expensive, it may be 
adulterated with aconite. Rs. 6 per lb. is the price, and aconite is 
only 9 annas.” His sample, when compared with ours, was wholly 
dissimilar. Under the circumstances we thought it might be of 
interest to examine the spurious Bikhma, and our results are 
embodied in this note. In the condition in which the roots were 
received they were so homy that it was impossible to powder them, 
and they were cut into fragments, exposed to a temperature of about 
80° C. for some time, allowed to cool, and then at once pulverised. 
During the process the dust caused watering of the eyes and sneezing. 
When dried at 100° C. the powder lost 6*23 per cent, of moisture. 
In extracting the powder 3 15* 5 grammes were exhausted with boiling 
rectified spirit, and the tincture evaporated on a water-bath until it 
ceased to smell of alcohol. The resulting extract was of a dark 
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brown colour and of the consistence of treacle. The marc left after 
extraction with boiling spiiit was repercolated with 260 c.c. cold 
spirit containing 1 per cent, of tartaric acid, and the spirit evaporated 
oflp at a low temperature. The two extracts were now mixed with 
water containing 2*5 grammes of tartaric acid, and the mixture 
agitated with light petroleum ether. During agitation a few yellow- 
ish flocks separated. The petroleum ether extract amounted to 1 *1 
per cent., calculated on the root containing 6*23 percent, of moisture. 
The petroleum ether extract was yellowish -brown in colour, semi solid 
in consistence, and waxy in odour. The taste was nauseous, recalling 
croton oil. In absolute alcohol it was wholly soluble with strongly 
acid reaction. On spontaneous evaporation of the alcoholic solution, 
a yellow transparent mass was left at the bottom of the beaker, 
while on the sides the deposit was yellowish -white and opaque. On 
microscopic examination, it appeared as minute needle-shaped crystals. 
An attempt was made to separate the petroleum etlier extract into 
fractions, and with this object it was gently warmed with proof 
spirit, which dissolved a certain amount, and the extract was thus 
roughly divided into a soluble and insoluble residue. The proof 
spirit solution, on spontaneous evaporation, deposited soft orange 
resinous matter, while some white deposit separated on the sides of 
the capsule. This was found to consist of oil globules, and a few 
minute needle-shaped crystals. In addition to oil and resinous 
matter possessing an acid reaction, the presence was also detected of 
an alkaloid al principle soluble in ether, which afforded marked indi- 
cations with the usual reagents. With Frohde’s reagent no change 
was observed in the cold, but a dirty blue developed on gently 
warming. The portion of the petroleum ether extract insoluble in 
proof spirit was boiled with alcoholic potash, the solution evaporated 
to dryness and treated with water. The aqueous solution was turbid 
from the separation of brown flocks. The turbid solution was agitated 
with petroleum ether. The ethereal extract had a camphoraceous 
and terebintliinate odour, was of an orange colour, and had a 
melting point of 62° 0. It was not further examined. The aqueous 
soap solution was decomposed by dilute sulphuric acid and agitated 
with ether. The ether extract was converted into a lead soap and 
reagitated with ether. The soluble lead soap, after separation of 
lead, afforded a residue which was liquid at ordinary temperatures 
and of a reddish-brown colour. When agitated with a freshly 
prepared solution of nitrate of mercury, it solidified to a yellowish 
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mass. Tlie insoluble lead soap, after separation of lead^ afforded a 
residue which was solid at ordinary temperatures, and had a melting 
point of 48®. Neither of these fatty extracts was pure, and no 
attempt was made to ascertain whether they consisted of single acids 
or mixtures. The presence of glycerine was determined in the 
original aqueous sulphuric acid solution. The aqueous acid solution 
of the alcoholic extract of the roots, after treatment with petroleum 
ether, was agitated with ether. The ethereal solution was allowed 
to evaporate spontaneously, and the final desiccation conducted over 
sulphuric acid. The non -crystalline residue was dark brown and 
tacky with tar -like odour ; it amounted to *123 per cent., calcu- 
lated on the roots containing 6*23 per cent, of moisture. Warmed 
with distilled water, a part of the extract dissolved, the solution 
affording the following reaction : — 

Reaction, strongly acid. 

Fe^Cl® gave a dirty greenish coloration, passing rapidly to 
dirty brownish. 

AgNQ®, slight turbidity ; on warming Ag. reduced. 

Aqueous Nil®, orange yellow coloration. 

Acetate of lead, dirty yellowish, white ppt. 

Gelatine, no precipitate. 

KON., no reaction. 

That portion of the ether extract insoluble in warm water was treated 
with aqueous NaHO, and the dark brown solution which resulted 
agitated with ether, Tlie ether solution exhibited slight fluorescence, 
and on spontaneous evaporation afforded a yellow crystalline deposit, 
which appeared as needles and rosettes on microscopic examination. 
By treating this residue with proof spirit a certain amount of 
neutral resinous matter of a yellow colour was separated. This was 
precipitated on dilution with water. The insoluble crystalline residue 
afforded no crystalliue sublimate when heated between watch glasses. 
The aqueous soda solution of the ether extract was mixed with 
dilute sulphuric acid and reagitated with etlier. The ethereal extract 
WaS of a yellowish -brown colour^ strongly acid in reaction, and had 
the properties of an acid resin. 

The tartaric acid solution of the alcoholic extract of the drag was 
now mixed with a very slight excess of sodium bicarbonate and again 
agitated with ether. After agitation and on subsequent standing, 
a small quantity of a white crystalline substance separated, which 
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floated on the water stratum below the ether. The ether was sepa- 
rated and allowed to evaporate spontaneously, the extract amounte 
to *048 per cent. ; it formed a yellow transparent varnish on the sides 
of the capsule, while at the bottom it was white, chalky, and indis- 
tinctly crystalline ; odour, aromatic. The chalky deposit consisted of 
some irregularly -shaped plates and amorphous particles. The yellow 
varnish -like residue was easily soluble in proof spirit, but neither 
this portion nor the chalky deposit afforded any reaction with alka- 
loidal reagents. The chalky deposit treated with concentrated 
afforded a yellow solution in the cold, changing to pinkish on 
standing for some time, but on heating the pink colour was developed 
rapidly. Nitric acid, no reaction. Frohde’s reagent, greenish in 
the cold, passing to blue on warming. Ferric chloride, no reaction 
Heated with dilute aqueous and the solution neutralised 

it reduced an alkaline copper solution on boiling. When agitated 
with water, considerable frothing was noted. A small amount in- 
jected, mixed with water, into a cat’s stomach induced no symptoms 
When applied to a cat’s eye, there was no change in the size of the 
pupil observed. The yellow varnish-like deposit separated from the 
chalky deposit, by the action of proof spirit, when injected into a 
cat’s stomach caused the animal to vomit once a small quantity of 
frothing liquid ; one formed stool was also passed, but no other symp- 
toms were noted. The varnish-like residue, when applied to the tip 
of the tongue, produced a slight sensation of tingling or numbness, 
which lasted for a short period, and could not be mistaken for the 
symptoms induced by aconitine. 

The alkaline aqueous solution of the alcoholic extract was next 
agitated with chloroform. The extractive was yellowish -brown, with 
an odour like that of gum benzoin, and amounted to *064 per cent. 
In cold proof spirit it was partly soluble, the solution on spontaneous 
evaporation affording a residue which contained a few microscopic 
plates. The residue insoluble in cold proof spirit was pale yellow 
and soluble in boiling proof spirit. On spontaneous evaporation a 
white crystalline deposit was obtained, consisting of bundles of rods 
and a few plates. The residue frothed when agitated with water, 
and when treated with concentrated sulphuric acid yielded a rose 
coloration. The alkaline aqueous solution of the alcoholic extract 
was finally agitated with amylic alcohol. The extract amounted to 
1*582 per cent., and formed a transparent, soft, viscid residue of 
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a reddish -yellow colour, non-ciystalline, and frothing considerably 
with water. In warm water it dissolved, forming a clear solution, 
which became turbid on cooling. An attempt was made to decolourise 
the aqueous solution by agitation with purified animal charcoal, 
but very little colouring matter was thus removed. As neutral salts, 
as NaCl, MgSO*, gave a white curdy precipitate from the aqueous 
solution of the extract, an attempt was made to separate the 
saponin -like pnnciple by saturating the watery solution with 
MgSO* ; it was found, however, that the flocks agglutinated together, 
forming a sticky mass, and filtration was impossible. Baryta water 
was next used for separating the principle. With this object the 
amylic alcohol extract was dissolved in water and excess of aqueous 
barium hydrate added. The turbid mixture was then filtered (filtrate 
A), the precipitate was washed with baiyta water and transferred to 
a beaker, water added, and CO® passed for a considerable time. The 
turbid mixture was then evaporated to dryness on a water. bath, 
and exhausted with rectified spirit, the filtered alcoholic solution 
was evaporated to dryness, and left a scaly, friable, shining residue, 
which afforded the following reactions : — With concentrated H® SO* 
a yellow coloration, changing to red. Concentrated HNO*'^, yellow. 
In concentrated HOI it dissolved freely, forming a faint pinkish 
coloured solution, the colour deepening on the application of heat, and 
a few flocks separating. In strong acetic acid it was also readily 
soluble, forming a colourless solution, no change being induced by the 
subsequent addition of potassic dichromate. When heated with 
aqueous phosphoric acid it did not yield a clear solution, no colour 
developed, and no odour. With aqueous ammonia it was sparingly 
soluble ; no precipitate with acetic acid ; the ammoniacal solution 
frothed on agitation. Boiled with dilute HOI, it afforded a solution 
which reduced alkaline copper. The amount of principle precipitated 
by baryta was small, and though this principle afforded some of the 
reactions of saponin, it seemed probable that the greater part was 
still present in the filtrate. 

A fresh portion of the original amylic alcohol extract was 
dissolved in water, and treated with lead acetate, which afforded a 
white curdy precipitate, after separation of lead by H®S, yielded 
extracts which frothed strongly on agitation with water, and gave 
some of the reactions of saponin. The amount of extractive yielded 
was, however, small, and it appeared to us that probably both the 
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kad precipitates wore either unstable compounds of a saponin with 
that metal, from which the greater part of the principle could be 
separated by washing, or that they consisted chiefly of easily soluble 
lead salts of a saponin, or of a lead salt of a saponin mechanically 
mixed with a saponin precipitated by the action of lead acetate, in 
the same manner as we have found certain neutral salts to act. 
But, on the other hand, it was possible, assuming the existence of 
more than one saponin -like principle in the plant, that one saponin 
formed a stable and insoluble lead compound, the other an unstable 
or soluble salt. And similar remarks might also apply to the 
barium hydrate precipitate. 

As bearing on these points the following experiments were 
made: — The amylic alcohol extiact was dissolved in water, excess of 
lead acetate added, and the turbid mixture repeatedly agitated with 
amylic alcohol. During agitation the greater part of the precipitate 
agglutinated, forming a yellow viscid coating on the bottom and 
sides of the bottle. This deposit appeared to be very slightly soluble 
in amylic alcohol. It was soluble in acetic acid, and the acid 
solution, when agitated with amylic alcohol, afforded an exti'act 
which frothed with water, and yielded certain of the reactions of 
saponin. The viscid deposit from which this extract was obtained 
would therefore appear to represent a saponin, which formed a 
stable lead compound, only slightly soluble in amylic alcohol. The 
original amylic alcohol solution was next examined to ascertain 
if it contained any saponin-like principle or not. It was first filtered, 
and then evaporated to dryness on the water-bath. The residue was 
yellowish and brittle, and contained a small quantity of lead. The 
amount of extract was far larger than that obtained from the viscid 
deposit after decomposition with acetic acid. Lead was removed by 
dissolving the extract in water and passing H®S, The filtered 
solution was then evaporated to dryness, the residue reduced to fine 
powder and repeatedly agitated with ether, which removed some 
coloming matter and traces of amylic alcohol. The resulting 
powder was white and free from odour. It afforded the following 
reactions : — With cold water it formed a slightly opalescent solution, 
which frothed considerably on agitation. Concentrated H*SO* 
at first faint yellow, changing to pink, carmine, with violet at the 
edges on standing, and gi’een on the addition of potassic dichix>mate. 
Concentrated HNO* colourless, yellow on the addition of dichromate, 
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and changing to blue on standing for some time. In concentrated 
acetic acid, readily soluble, forming a colourless solution. Soluble in 
dilute ammonia, forming a solution which frothed, and from which 
acetic acid gave a white precipitate on neutralisation. Caustic 
soda, similar reactions to ammonia. Tannic acid, a white precipitate. 
Ferric chloride, a turbidity in the cold, which disappeared on heating, 
the solution being of a brown colour. On boiling with dilute HCl, 
dark brown, oily globules separated, and the solution reduced 
alkaline copper. This decomposition product did not appear to 
possess the properties of the principle described as sapogemn, obtained 
by the action of dilute acids on ordinary saponin. The ash amounted 
to *47 per cent. ; it was free from lead. 

To determine the ultimate composition of this saponin, it was 
dried over sulphuric acid in a vacuum, and the combustion made in 
an open tube in a current of oxygen, and the results afforded the 
following percentages : — 


Carbon ... 

Exp 1. 

... 60-92 

Exp. 2. 

GM8 

Moan 

61-05 

Hydrogen 

... 8‘93 

8-74 

8-84 

Oxygen... 

... 30 15 

30-08 

30-11 


100-00 

100-00 

100-00 


From these percentages a formula was deduced — 



Calculated for 
Q32H»*0^®. 

Found 

Carbon 

60*95 

61-05 

Hydrogen ... 

8 57 

8-84 

Oxygen ... 

30-48 

30-11 


100*00 

100*00 


In another experiment a somewhat different mode of extracting 
the saponin was adopted. An alcoholic extract was obtained from 
another sample of Bikhma^ no acid being used in the extraction. 
The alcoholic extract was mixed with water and directly extracted 
with amylic alcohol, without previous treatment with petroleum 
ether, ether, and chloroform. The amylic alcohol containing the 
crude saponin was separated, filtered, and then repeatedly agitated 
with aqueous basic load acetate. During agitation the yellow viscid 
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matter, already mentioned, separated on the sides of the bottle. The 
agitation with basic lead was continued for a considerable time, until 
colouring matter ceased to be dissolved. The amylic alcohol was 
then allowed to stand tor some days, filtered, and evaporated on a 
water-bath. The extract was next taken up with water, and lead 
removed by H*S. After filtration the solution was again evaporated 
to dryness, the extract reduced to powder, and repeatedly agitated 
and digested with ether. The saponin extracted in this manner had 
a faintly yellowish colour, and contained 6 per cent, of ash free from 
lead. After drying over sulphuric acid in vacuo^ the following results 
were obtained on ultimate analysis : — 


Exp. 1 

Exp 2. 

Mean. 

Carbon ... 60*12 

60‘2l 

60-165 

Hydrogen .. ... 8*35 

8-54 

8-445 

Oxygen ,,, ... 31*53 

31-25 

31-390 

100 00 

100-00 

100*000 

Some of the saponin used for the last analysis 

was subjected to 

a further process of purification. It was dissolved in amylic alcohol. 

and the solution repeatedly agitated 

with aqueous 

barium hydrate. 

On evaporating the amylic alcohol solution to dryness, and heating 
the powdered extract with ether to separate traces of amj^lic alcohol, 
the saponin was left as a white powder which contained *308 per 
cent, of ash. On ultimate analysis, the following percentages were 

obtained, the saponin being dried in 

vacuo over sulphuric acid : — 

Exp 1, 

Exp, 2. 

Mean. 

Carbon ... ... 59*90 

59*82 

69-86 

Hydrogen ... ... 8* 64 

8*62 

8-63 

Oxygen 31*46 

31*56 

31*51 

lOO-CO 

100-00 

100*00 


It seems likely to us that the last sample of saponin isolated was the 
purest of the three examined, though we are not prepared to definitely 
assert it was a pure saponin. We have adduced some evidence 
which tends to indicate that at least two saponins exist in false 
Bikhma, and it is possible that the method we used for separation 
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afforded a mixture. It was our intention to have determined the 
ultimate composition of the saponin in combination with lead, to 
which we have referred as a ‘‘viscid yellow compound,” and to 
have examined the product yielded by the hydrolysis of the saponin, 
but we were unable to complete our research, 

• 

The results of the proximate analysis of the false Bikhma may be 
stated thus 


Moisture 

6-23 

Petroleum ether extract.,. 

11 73 

Acid ether extract 

•123 

Alkaline ether extract 

•048 

Chloroform extract 

•061 

Amylic alcohol extract ... 

1-58 

We also append the results of an analysis 

of the specimen of 

A palmatum referred to above. Our 100 parts 

afforded the follow- 

ing results when examined by Dragendorff ' s method : — 

Petroleum ether extract 

•040 

Ether extract 

•048 

Absolute alcohol extract 

•150 

Water extract 

2-40 


An alcoholic extract affords the following percentages : — 

Petroleum ether extract *946 

Acid ether extract *310 

Alkaline ether extract *371 

Amylic alcohol extract *976 

The compositions of these extracts we were also unable to examine. 

We may summarise our results by stating that the most important 
constituents of false Bikhma are saponin, and as bearing on the 
identification of the plant which yields the drug, we would refer to 
Aitchison’s “Notes on Products of Afghanistan and Persia,” in 
which it is stated that the name Be\h is technically applied to the 
root-stocks of Acanthophyllum macrodon and Gypsophila paniculatam 
These are both used as soaps, and possibly false Bikhma may be 
derived from one of these plants. (0. H. Warden and Assistant 
Surgeon Chuni Lai Bose in ^^Pharm, Journ,^"* October 15M, 1892, 
302.) 
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PORTULAOE^. 

Chemioal Composition of Portulsoa oleracea* 


Water 

Nitrogenous substances 

Fat ^ ... 

Non-nitrogenous extractive 
Cellulose ... 

Ash 

In dry substance — 

Nitrogen 
Carbohydrates 


92-61 

2-24 

0-40 

2-16 

103 

1*56 

4-85 

29-23 


(Komy, Nahrungs p. 147.) 


TAMARISCINE^. 

Bemarks on the substanoe called dez or Manna 
found in Persia and Armenia. 

At entertainments in Persia a sweetmeat called Gezangabeen is 
usually met with, the pleasant taste and other singular properties of 
which, as well as the mystery that involved its origin, excited my 
curiosity to know if it were an animal or a vegetable production. 

The principal ingredient in its composition is a white gummy 
substance called Gez, which, when mixed up with rose-watei-, flour 
and pistachio nuts into flat round cakes that are generally made 
three inches in diameter and a quarter of an inch thick, has much 
the appearance and feel of common dough, though a little more hard* 
It is at the same time both adhesive and brittle, for any attempt ta 
cut it shows the former quality, as it sticks to the knife ; and if 
pulled, it admits of being drawn out to some length like birdlime. 
The mode, however, generally practised of breaking it for use is by 
placing one cake on the palm of the hand somewhat hollowed and 
striking it with the other, when the blow occasions it to fly into 
several pieces, whose edges, rather unexpectedly, appear smooth and 
polished like broken glass. 

Collection . — Before daylight we marched from BIhonsar, and, on 
clearing the boundaries of the town, deviated from the main road as 
we had been directed, and began rambling amongst the bushes on the 
face of the mountain on our right, diligently looking for the gez. The 
directions we had received were to examine the bushes closely, as the 
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object of our search was not easily visible at any distance ; too much 
confidence, however, in the knowledge of our servants and guide who, 
with true Persian effrontery, asserted they were familiar with the 
appearance of the ge%. in its natural state, nearly occasioned us a 
complete disappointment. We had relinquished the pursuit in very 
ill -humour, to resume our journey, when we met, as chance* would 
have it, two peasants proceeding to the spot we had just quitted : as 
usual, we accosted them, and were not a little pleased at hearing they 
were the people whose occupation it was to gather the gez. These 
men were furnished with a stick three-fourths of an inch in diameter 
and curved at the further extremity, which was covered with leather, 
and a kind of oval leathern bowl, near three feet long and two broad, 
with a handle to it, resembling an egg-shell cut in two longitudinally. 
Besides these, they had a sieve suspended from the right side, to free 
the gez from the insects and small pieces of leaf that generally fall 
with it when first beat from the bush : the bottom of the sieve was 
of coarse woollen cloth. 

The countrymen were easily persuaded by a trifling present to fall 
immediately to work and show us a specimen of their employment. 
They turned off the road a few yards amongst the bushes we had 
just quitted, and placing the leathern receptacle underneath, they 
beat the bushes on the top with the crooked stick ; in a few minutes 
they had obtained a handful of a white kind of sticky substance not 
unlike hoar frost, of a very rich sweet taste : this, after being 
purified by boiling, is mixed up into the sweetmeat before mentioned 
under the name of gezangabeen^ 

Though the gez, when fresh gathered from the gavan bush, admits 
of being sifted, still in this original state it is brittle and adhesive 
at the same time, qualities for which it is so remarkable after its 
preparation as a sweetmeat. If pressed, it sticks to the fingers ; but 
on being smartly struck with a bit of wood separates easily into 
small grains like lump- sugar. It is in this state in cool weather, or 
when the thermometer does not exceed 68® F, ; but liquefies on being 
exposed to a higher temperature, .resembling white honey both in 
colour and taste. 

The shrub on which the gez was found is called the gavan; it 
grows from a small root to the height of about two feet and a half, 
spreading into a circular form at the top from three to four feet and 
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a half in circumference,* Captain Stewart, the gentleman with 
whom I was .travelling, remarked that it had a striking resemblance 
to the broom, but it did not, we were informed, bear a yellow flower. 
The leaves were small and narrow, and underneath we saw the ge% 
spread all over the tender branches like white uneven threads, with 
innumerable little insects creeping slowly about. 

These little creatures appeared to derive their subsistence from 
the leaves and young bark of the bush they inhabit ; and this is the 
opinion of the country people. They arc either three distinct species 
of insects, or one in three different stages of existence : one kind is 
perfectly red, and so diminutive as to be scarcely perceptible ; the 
second, dark and very like a common louse, though not so large ; 
and the third, exactly like a very small fly. They are extremely 
dull and sluggish, and are found lying or creeping about between the 
bark of the gavan and the gez. The peasants, as well as the 
inhabitants of Khonsar, were decidedly of opinion that this curious 
substance is the production of these minute animals, as neither the 
insect nor the gez are found on any other tree in the neighbourhood ; 
nor can we be allowed to imagine it may be a vegetable gum, as no 
appearance of any gummy liquid oozing from fissures in the bark 
of the bush could be observedon the closest examination. The people 
who are engaged in the collection of this curious article continue 
their occupation every third day for twenty -eight days during 
September. A journey, which I subsequently made to Baghdad, con- 
vinced me that the yes is not exclusively confined to this district, but is 
found in the range of mountains running through Koordistan, 
dividing Persia from Asia Minor and Mesopotamia, where it is called 
manna by the Armenians, and said to be exported in quantities 
through Erzeroom to Constantinople. (By Captain JB, Frederick ^ 
from the ‘‘ Transactions of the Literary Society of Bombay^'* Sep- 
tember 2Sth, 1813.) 

Nbte» — The ffavan is Tamarix galhca^ var. manntfei'a, Ehrenb., and the aphis, 
which feeds upon it and produces the gez^ is the Coeem manmparm of Ehrenberg. 
The name G-ezangabeen is loosely applied by the Persians to the true manna 
obtained from Cotoneohter nummulai m in Korasan, the correct name of which is 
Shtrkhiftht, 

TERNSTROSMIAOE^. 

Camellia theifera, Or iff. 

Tea seeds contain 35 per cent, of a somewhat thinly fluid, taste- 
less, inodorous oil, of a straw to amber colour, which resembles olive 
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oil. At 15® 0. it has a sp. gr. of *9270; at 38® C. it forms an 
emulsion and solidifies only below — 5® C. It is scarcely soluble in 
spirit of wine, and very sparingly in ether. Chemically, it consists of 
25 parts stearin and 7 6 parts of olein. In China it is used as a table 
and lamp oil and for the manufacture of soap, for which it is 
specially well adapted, yielding a beautiful hard soap. 

Tea oil has been used in China for a very long time, but has been 
only recently introduced into commerce. C. oleifera and drupifera 
yield oil for household purposes similar to the above, (^Brannt.) 

Caffeine and Theine : their identity, and the reactions of 
Caffeine with Auric Chloride. 

In consequence of the conclusions of Mays {Journ. Ph^siol,^ 7, 458 ; 
Therapeutic Gazette^ 1866, 587), and more recently of Lauder- Brun ton 
and Cash {Proc, Roy. Soc., 42, 233; Journ. Physiol., 9, 112), that the 
physiological action of theine obtained from tea differs in certain 
respects from that of caffeine obtained from coffee, the authors have 
searched for evidence of isomerism in these bases, the existence of 
which is not put beyond doubt by the chemical comparison of them 
which has hitherto been made. 

Having extracted theine from tea ^and caffeine from coffee, it is 
shown that the two substances exactly resemble each other, and melt 
at precisely the same temperature, riz,, 234®'5 (corr.). From each 
base the crystalline aurochloride (C*H^®N*0*, HCl, Au CP2 H*-0) 
was prepared, and these two salts both melted at 242° *6 (corr,). 
When dried at 100®, they both lost the equivalent of two molecular 
proportions of water, and the anhydrous salts melted at the same 
temperature, viz., 248®*5 (corr,). The analytical data corresponded 
with the formulae given above. The complete correspondence in the 
properties and composition of the aurochloride is satisfactory 
evidence of the absence of a structural difference in the bases. In 
order to further confirm the identity of the two substances, a specimen 
of each was converted into the mercuric chloride compound (0*H^® 
N*0*, HgOl*), a stable crystalline salt. Both preparations were 
foimd to melt at the same temperature, viz,, 246° (corr.), and to 
exactly correspond with each other in other respects. 

The complete identity of caffeine and theine having thus been 
demonstrated, the observed differences in their physiological action 
must be ascribed either to impurities in the specimens used, or to 
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variations in the animals employed in the experiments. The circum- 
stance that theine was found to be more active than caffeine, and to be 
capable of producing effects not produced by caffeine, tends to support 
the view that the theine was impure. It is now well known that tea 
contains other bases than caffeine, the presence of traces of which 
might be sufficient to account for the observed differences. 

During the preparation of the pure aurochlorides for a comparison 
of their properties the authors obtained two new and interesting 
auric derivatives of caffeine. 

When an aqueous solution of caffeine auro chloride is heated, a 
yellow, flocculent precipitate is gradually formed, which is insoluble 
in alcohol, chloroform, and ether, but dissolves in hydrochloric acid, 
reproducing the aurochloride. The substance dried at 100® forms a 
pale yellow amorphous powder, which melts at 207® (corr.). Analysis 
proved it to be auroclilor caffeine C*H‘’(AuCl®)N*0®, a substance 
in which one atom of hydrogen in caffeine is replaced by the group 
(AuCP). It is pointed out that the ready formation of this remarkable 
compound from caffeine aurochloride by the loss of two molecular pro- 
portions of hydrochloric acid— 1101, AuCP=2 HC1-|- 
C®H® (AuOP) N*0* — is better shown by Medicus’s formula for 
caffeine, than by that proposed by Emil Fischer, since in Medicus’s 
formula the CH group which loses hydrogen is represented as con- 
tiguous to the doubly -linked nitrogen atom, to which the auric - 
chloride is attached. 

By the reaction of an alcoholic solution of potassium chloraurate 
(KCl, AuCP) with a solution of caffeine in chloroform, a salt, 
crystallizing in the dark red needles, was obtained. This is shown to 
be caffeine potassium aurochloride (C®H'®N*0®, KCl, AuCP) which 
differs from caffeine aurochloride in containing potassium in the 
place of the hydrogen of hydrochloric acid. This salt melts at 208° 
(corr.). It readily dissolves in alcohol and water, forming yellow 
solutions which appear not to contain the salt itself, but its 
constituents, caffeine and potassium chloraurate. The salt is 
nearly insoluble in ether and chloroform, but prolonged contact with 
these liquids leads to its decomposition into caffeine and potassium 
choloraurate {W, R. Dunstan and Shepheardy from the 

Research Laboratory of the Pharmaceutical Society — The substance 
of a communication made to the Chemical Society^ December 
1892.) 



12S 


APPENDIX. 


MALVACE^. 

Altheea lavatersefLora, 

Aitchison (Notes on Prod, of W. Afghanistan and N.^E, Persia^ 
p, 9) notices it as a cultivated plant usually grown on the ridges 
between fields. It is grown not only for the showiness of its flowers, 
but for the petals, which are collected as they fall ofE the plant, and 
employed in local medicine or exported under the names of 
hhattni or gid-khairu. The seeds are also collected and sold as 
tukm^i-khairu^ and the roots as reshai-hhatmt. We have received the 
flowers from Afghanistan, where they are used as a substitute for 
those of A. officinalis ; they are very mucilaginous. 


STERCULIACEiE. 


Heritiera littoralis, B^yand.^ Rluede^ Hoit. Mai. ri , t. 21. 


The seeds of this plant, common on the coast, have been substi- 
tuted for white Kola nuts, to which, when the chestnut coloured, 
papery, episperm has been removed, they bear some resemblance, 
but are a little larger and nearly orbicular, with a somewhat sinuous 
instead of an angular outline, Heritiera seeds are fromO‘010 m. to 
0 015 m. thick, and have a diameter of about 0*04 m. ; they are 
concave on one side and convex on the other, and are composed 
of two cotyledons, one of which is double the size of the other. 
Heckel and Schlagdenhauffen (Noi^v. Pemcdes, 1887, p. 155) give 
the following as the composition of the almond : — 


Oil ... 



... 4-366 

Tannin and colouring matter 


• • * 

... 4-983 

Sugar ... .*• ... «.• 



... 5-738 

Sodium chloride 


• • • 

... 0-288 

Cellulose and starch .. 

• • • 


... 56-987 

Albuminoids 

« • • 

• • • 

... 13-537 

Lignin 

• • • 


... 12-367 

Fixed salts ... 


• • 

... 2-645 

IjOSS ... ... 


• • • 

... 0-089 


The ash contained traces of iron and manganese, and consisted 
chiefly of phosphates and sulphates of lime, potash, and soda. No 
caffeine was found. The seeds are eaten in India, and it is evident 
from the analysis that they have considerable alimentary value. 
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Sterculia alataj RooLh Bedd, Fl. Syiv ^ t 230 . 

The kernels contain 45*27 per cent, of a bland oil possessing some 
siccative properties. Eighteen kernels were eaten by one of us 
without any symptoms being induced, hence Roxburgh's statement 
that the seeds under the name of Toola ai*e said to be eaten by 
natives in Silhet as a cheap substitute for opium is probably based 
on incorrect information. The tree is one of the largest found in 
Bengal, and seeds very freely; in our opinion the kernels forma 
most excellent substitute for ordinary almonds, which they I'osemble 
in shape and size. Theobromine and caffeine were specially looked 
for with negative results. 

Sterculia soaphigera, 'Wall, 

Those remarkable fruits are brought to India by Mahomedan 
merchants from Java and Singapore by way of Karaikal and 
Nagore, seaport towns on the Coromandel Coast. They are called 
Oomas-Mungoo in the Malay language, and aie used as a demulcent 
drink. 

Sterculia Gum. 

Mr. J. H. Maiden, in an article on Sterculia gum {Pharm, Journ. 
[3], XX., JSl), shows in the following table how suitable it is as a 
substitute for Tragacanth : — 



Sterculia. 

Tragacanth. 


r 

a. Colourless 

a. Opalescent. 

In cold water 

1 • ■ \ 

b. Granular jelly .. 

c. Adliesiveness ab- 

h. Smooth viscid mass. 
c Adhesive. 


[ 

sent or very small. 


Boiling in dilute al- 

Insoluble 

Almost entirely dia- 

kali. 



solves. 

Caustic soda 

and 

No change of colour. 

Canary-yellow colour. 

warming. 


which fades on cool- 
ing. 


Boiling in dilute acid. 

Soluble, forming ara- 

Soluble, forming pectin 



bin (J. II. M.). 

( Girandy, 

Alcohol added 

to 

Whitish prei ipi tate 

Formation of floating 

quid formed 

in 

(see fuller state- 

glairy mass. 

(10). 


ment). 



He found Sterculia gum to yield to cold water only 3*14 per 
cent., consisting chiefly of Arabin; 76*1 per cent, of the gum was 
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found to be Pararabin. The gum contained 16*6 per cent. watoTi 
and yielded 6 83 per cent. ash. 

Mr. Maiden draws attention to the fact that Pararabin is thn 
chief constituent of the vegetable jellies known as Agar*agar, a 
Ceylon moss, both of which are used by the natives of India as ap 
artide of diet like Sterenlia gum, and are supposed to be very 
strengthening. 

A sample gum said to be from CocKlo^ptrmivm g^nyptum was 
found by him to be similar to that of Sterculia, but as it bad pieces 
el lace bark attached to it, it was probabl y Sterculia gum. 

LINEJE. 

Linamarin. 

A, Jorissen and E. Hairs {Acad. roy. de Belgique (3) 21 (1891), 
529) have isolated a glucoside, linamarin, from the germs of Linum 
usitaiissimum. The germs, coarsely powdered, were treated repeated- 
ly with boiling 94 per cent, alcohol, the latter recovered and the 
residue taken up with warm water. The resin and fat are 
separated, and the aqueous solution treated with a slight excess of 
lead acetate. After filtration and precipitating the lead with H*S the 
liquid is evaporated to a syinipy consistency. Tliis residue is extract- 
ed with boiling alcohol, the solvent recovered for the greatest part, and 
the remaining liquid mixed with ten times its volume of other under 
constant agitation. The residue remaining on distilling ofE the ether 
is taken up with water and this solution concentrated. Standing over 
sulphuric acid for some time, the concentrated solution is converted 
into a crystalline mass of linamarin. For purification it is again 
treated with ether and alcohol as above. Lastly, the principle is 
dissolved in two parts of warm absolute alcohol, and the solution 
cooled under agitation. The germs yield about 1*5 per cent, of 
the glucoside, which forms colourless needles jiossessing a refreshing 
but very bitter taste, is soluble in water and alcohol, but almost in- 
soluble in ether. Concentiatcd sulphuric acid does not colour it ; dilute 
mineral acids decompose the glucoside into hydrocyanic acid, a fer- 
mentable sugar reducing Fehling’s test, and a volatile compound 
possessing some characters of ketones, and giving with iodine and 
potassium hydrate the iodoform reaction. Boiling barium hydrate 
liberates ammonia. Linamarin contains C 47*88 per cent., H 6*68 
per cent., N 5*55 per cent., O 39*89 per cent. {Am. Joum, Pharm.f 
Dec. 1891.) 



Erytbroxylon. 

Several samples of Erythroxylon Coca leaves, grown in various 
districts in India, have been examined by Warden; the mode of 
culture, altitude, and meteorological characters of the district, the 
kind of soil and manuring, and the methods of curing being taken 
into consideration The alkaloid was estimated by Squibb’s modified 
method: the dry pulverized leaves were moistened with alcohol 
acidified with sulphuric acid, percolated with alcohol, the percolate 
mixed with acidified water, and extracted with ether, then rendered 
alkaline with sodium carbonate, and again extracted with ether. This 
extract was washed twice with water, dried and weighed ; the 
amounts of crude alkaloid ” so determined are given in the follow- 
ing table : — 


Distzict whore grown. 


Per cent, dry leaves. 

hlois tu^e • 

Ash. 

Crude 

akloloid. 

Ranchi, young leaves 

C-18 

6-71 

1139 

„ mature leaves . 

8-22 

8-99 

0 883 

Arcuttipore, Cachar 

6-08 

7*39 

1-369 


6-72 

6-36 

1-671 

Darjeeling ... 

10-37 

7 68 

1-115 

Alipore, Calcutta ... 

10-42 

10 23 

0-358 

Matelli ... 

9-30 

12-18 

1-022 

Chulsa, Dooars ... 

6 71 

7 62 

0-610 

Jaunpore 

10-06 

12 64 

0-571 


• Cheni, , 249-251, 260-262,273-276 Journ , Ohem.Sot , March, 1889. 
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The crude alkaloid was very faintly yellow, and in no case showed 
any tendency to crystallization, although attempts were made to 
induce crystallization by extracting at various temperatures, and 
without applying heat, and by employing different acids and solvents. 
The allakoid obtained is, nevertheless, quite similar to cocaine from 
other sources in its physiological action, except that it seems to be 
more active. It dissolves readily in hydrochloric acid, and yields a 
soluble and insoluble platinochloride, the former containing 18*75, 
the latter 18*88 per cent, of platinum; discrepancies from the 
theoretical are assumed to be due to a variable quantity of cocamine 
(^HessCy Am. Journ. Pharm.^ 1887, p. 455) in the alkaloid from Indian 
leaves. Both platinum salts jdelded bases producing marked anaes- 
thetic effects on the tongue ; Howard has observed that the insoluble 
platinochloride obtained from other leaves was devoid of this pro- 
perty {Pharm. Jow'n. and Trans., July 23, 1887). In one instance, 
stellate crystals of the base from the soluble platinum salt were 
obtained. Applying Williains’ method, the cimde alkaloid showed 
2*89 per cent, of impurity, but the precipitates were not crystalline. 
It is noted that after the addition of ether to the acidified alcoholic 
solution, larger deposits of the sulphur-yellow cocatannic acid were 
obtained from those samples containing the highest percentages of 
alkaloids ; it is hence suggested that possibly cocaine exists in the 
leaves as cocatannate. 

Methods of cultivating the plants are described : the leaves are first 
gathered 1 1 years after transjdanting, subsequently whenever they are 
sufficiently mature ; and, although the method of curing does not 
appear to affect the quality or quantity of the alkaloid obtained, 
nevertheless it is best, taking into consideration PauTs experience, to 
dry them, soon after gathering, at as low a temperature as possible, 
and when diy and cold to pack them closely in air-tight chests, as 
they are very hygroscopic. The quantity of alkaloid produced 
increases with the age of the plants (which attain a height of from 
2 to 6 feet) up to 10 years, and after 20 years a slight falling off is 
observed, although they are in their prime even when 35 or 40 years 
old. 

From the above results, obtained from plants and leaves of various 
ages, it would seem that, in India, neither altitude nor rainfall have 
much influence on the proportion of alkaloid in the leaves. The ash, 
in all oases except one, was white, the exception being an ash of a 
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reddish hue from mature Ranchi leaves. A partial examination of 
borne of the ash showed that they contained the following percentages • 


Samples from 

Soluble 

coiibtituents. 

K cal. as 
KHO. 

Darjeeling 



44-42 1 

20-26 

Alipore, Calcutta 

, . 

. . . 

34-60 

19-13 

Arcuttipore, Cachar 

• • . 

, , 

59*02 

29-84 

MatcUi 

... 

... 

64-17 

31-36 


So that both nitrogenous and potash manures will probably be 
required in the future to keep up the yield from the same plantation. 


Fruit of Erythroxylon Coca« 

The fresh ripe fruit weighed, on an average, ‘158 gram each ; they 
were bright scarlet in colour, and possessed a distinctly sweetish taste, 
but though masticated at vaiious times, no physiolgical action on the 
mucous membrane of the mouth was observed. Dried in vacuo ov’er 
sulphuric acid, the original tint was only slightly deepened, and this 
method of desiccation was employed in pieparing the fnxit for 
analysis. 

Microscopically described, the fruit from without inwards presents 
first a single row of brick-shaped cells forming the epidermis ; within 
them is a single row of very large cells containing a mass of 
starch granules and scarlet colouring matter. Next comes the pulp, 
composed of parenchymatous cells, containing starch and granular 
matter. Then the shell, composed of an outer layer of stony cells, 
like bone cells, which are of considerable length ; within this layer is 
a row of scalar if orm vessels, and then several rows of pitted vessels. 
Then the almond, the cells of which are full of starch. 

The petroleum ether extract was a deep reddish semi-solid residue, 
which, on microscopic examination, was found to contain lamellae and 
needles of a claret colour. It contained no alkaloid, and melted at 
34 — 35° 0. A portion was saponified with alcoholic potash, and when 
cold agitated with ether. At 189 —191° this extract melted to a clear 
yellow liquid, which cooled to a brittle transparent mass. Heated 
between watch -glasses for several days, a white sublimate was obtained, 
but the amount was far too small to admit of a melting point 


134 


ArrENmi. 


determination, or the application of other tests, in order to establish 
the identity of this compound with phytosterin or analogous choles- 
terin-like principles. The fatty acids melted at 53 — 54°, 

The powdered fruits wei^e then exhausted with ether, which 
dissolved out an alkaloid, having a slight numbing sensation on the 
tongue, and appearing to be cocaine. 

Absolute alcohol then removed cocatannic acid and an alkaloid ; and 
finally water extracted colouring and albuminous matters, and some- 
thing which reduced alkaline copper solution on boiling. 

The percentage composition of the fruit as deduced from the 
examination may be arranged as follows : — 

Moisture lost at 100° C. after partial desiccation over 

sulphurio acid 6*423 

-jiisli ••• ••• ••• ,,, 4 27l 

Petroleum ether extract containing 3*021 per cent, of 
glycerides of fatty acids, and 1*519 per cent, of im- 
pure phytosterin (?) with colouring matter 4*540 

Ether extract, soluble in petroleum ether *232 per cent. , 
soluble in water and containing cocaine *11 percent., 
soluble in absolute alcohol *069 per cent,, soluble 
in ether but insoluble in petroleum ether, alcohol or 

water *029 per cent. *440 

Absolute alcohol extract containing cocatannic acid and 

a trace of alkaloid ... 3*820 

Aqueous extract 23*440 

(C. J. H, Warden, Pharm, Jouf^n,, July 5th, 1890.) 

EUTACE^. 

Oil of Lemon. 

V. Olivien {Cazz, Chim,, xvi., 318) found in oil of lemon, besides 
the limonene (Wallach), also another terpene boiling at 

170 — 170*5® C. (338 — 339® F.),the tetrabromide of which fuses at 
31® C. (88®F.), but the dihydro-chloride showing the characteristics 
of limonene. From the higher boiling portions the author has fur- 
thermore isolated a sesquiterpene boiling at 240— .242° 

C. (464 — 468° F.), which increases in quantity with the age of 
the oil. For detecting adulteration with turpentine, the author 
recommends the use of the polarimeter. Lemon oil is leevogyre 
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(a^D = — wliile oils of turpentine are more or less dextrogyre. 
(French oil of turpentine is laevogyre.) (^Am» Journ, Fharm,^ 
Dec. 1891. 


Neroli oil. 

In order to be able to submit neroli oil to a closer examination, 
Messrs. Scliimmol obtained in the spring of last year, from the 
Riviera, a large quantity of the flowers of the bitter orange. The 
blossoms were consigned preserved in diluted sea-water, and were 
received in good condition with the full odour of fresh flowers. 
From the equivalent of 660 kilos of fresh flowers, there was obtained 
by a process of cohobation 0*460 gram of pure neroli oil, which in 
many respects differed from the best French distillates met with in 
commerce. It had a specific gravity of 0*887, and was optically 
inactive. Already at a temperature of + 11° C., it showed an 
abundant separation of a solid body in fine shining scales. At 0® 
the oil solidified to amass of the consistence of butter. The stearop- 
tene of neroli oil, like the stearoptene of rose oil, appears to be a 
paraffin-like body ; it can be separated from the liquid portion of the 
oil by the addition of 90 per cent, alcohol, in which it is difficultly 
soluble. The specific gravity of eleven samples of commercial neroli 
oil obtained from the best sources varied between 0*875 and 0*88$ 
at 15° C. Of nine oils, one was optically active, whilst the 
others were all dextrorotatory, the rotation varying between 0°52' 
and 4- 9°40'. Only one solidified at 0° C., the others remained 
liquid and did not show any separation of stearoptene upon the addi- 
tion of 90 per cent, alcohol. The cause of these differences between 
Messrs. Schimmel’s distillate and commercial samples is not expli- 
cable without further investigation. 

JEgle Marmelos. 

The extract from the flower, called in English Marmel water, and 
known in Sinhalese as ‘‘ Pinidiya,” is used by the natives as scent one 
festive occasions. It is also sometimes added in the preparation of^ 
sweetmeats for flavouring them. During the flowering season, boys 
and men in the villages surrounding Colombo may be seen plucking 
the flowers and bringing them in baskets to the town for sale, wher 
they are readily bought for distillation. An infusion of the flower is 
also used as a cooling drink. {H* D. Lewis in Trop, Agric*^'^ Sept. 
1889, p. 218.) 
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Quassine. 

Oliveri and Denaro give the following mode of preparation of 
quassine {Gaz, Ch’nn. //a/., No. XIV.): Infuse for six hours 10 kilo- 
grams of powdered quassia with 45 liters of boiling water, taking 
care to retain the heat. Decant the liquid and make a second 
infusion. Unite the liquors and evaporate to 10 liters, filter and 
precipitate with q, s. of tannin Place this impure tannate of quas- 
sine upon a filter, wash carefully, dilute with water, treat with 
carbonate of lead, and dry in a water -bath. Treat the tannate of 
lead and quassine two or three times Avith boiling alcohol, and distil 
the united liquors. The residue deposits crystals of quassine mixed 
■with resinous matter. Purify by repeated crystallizations in alcohol 
and water. Tliirty kilograms of quassia give 10 grams of pure 
crystallized quassine. Evaporations should bo made slowly and 
alkaline reactions should be avoided. 

BUESERACEiE. 

Chemistry of Myrrh. 

Dr. Oscar Kohler publishes the results of a chemical examination 
of Myrrh from Sumali (Archiv,^ June 2, 1801, p. 201) : Ash 2*79 
per cent., portion soluble in water 57 to oO per cent., consisting of a 
gum, The portion soluble in alcohol was a mixture of 

resins. The greater portion was an indifferent soft resin (C) soluble 
in ether, Two bibasic acid resins, one (A) 

and the other (B) The essential oil 7 to 8 per cent. ; 

the principal constituent coiTesponds to the formula If 

the formula for A resin be doubled, all three formulte will contain 26 
atoms of carbon, and the resins differ in the amount of oxygen they 
contain — 

Indifferent resin C = C*®H*^0* (Oil)®. 

Resin acid B = 

Resin acid A = 

MELIACEjE, 

Naregamiaalata. 

Naregamia has been physiologically invt/i^i^jpgt^ed by Dr, Stefan 
Schcengutof Vienna. He used it in 24 cases, uaniv,^ one of dysentery 
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bne of pleurisy, t^Vo of J)neumoniaj four of cmphyscnia, five of bron- 
chitis, five of heart failure, and seven of tuberculosis of the lungs in 
different stages. One to three grammes of the tineturo were given 
daily in doses of 3/l0 to 6/10 of a gi^amme. Dr. Schmngut found 
the tincture to act as an emetic in doses of 1 to 2 grammes. No 
styptic oi’ other action on the digestive organs was observed, and no 
benefit was derived ftom it in the case of dysentery, lie says : 

FuHhct experiments in this direction were suspended, and the 
application of the remedy was confined to diseases of the air pas- 
sages, In such cases Nategamia has proved to be ati excellent 
expectorant, and especially in Cases wheie, with a limited amount of 
Bccrc^tion in the bronchi, a disposition existed to extieme coughing, 
but whelti tliCrc Was the presence of a tough and tenacious sputum 
Which embarrassed the elimination of this undesirable factor. In one 
Case of bronchial catarrh, which from time to time betiaj^ed asthma- 
tic symptoms, Narogamia rendered groat service. In a number 
of cases of heart difficulty, compiising two of fatty degeneration of 
the heart in which catarrh of the air passages existed, Naregamia 
proved itself very serviceable. In the case of one patient with fatty 
heart, after several days’ Use of Naregamia the objective symptoms 
of catarrh disappeared, the rasping diminished materially, and 
although the quantity of the sputum at first increased) it finally 
almost Ceased. 

Dr. SchoCngiit also states that the tincture of Naiegamia has a 
decidedly beneficial action in cases of pulmonary ernidiysema, and 
that it seemed to aid the expectoration in pneumonia during the 
period of re-solution where the rales were prominent and frequent. 
In the case of patients affected with dyspmra, he found that the 
breathing became less difficult under its influence) but the effects 
seemed to be due to an increased freedom of expectoration and the 
consequent removal of accumulated secretions from the lungs, an 
opinion which agrees with the results of experiments on animals by 
Prof. Von Baseh) showing that it has no direct action on the respira- 
tory centres* 

No special influence On the circulation has been observed under 
the influence of Naregamia, only a short and irregular increase of 
pressure being noted after large doses reaching up to 5 grammes* 

Karogamia does not exert any perceptible effect upon the diges* 
tire organs, and no toxic properties reside in the remedy* 

a 
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SAPINDACE^. 

Sapindus Honey* 

{Letter to the Honorary Secretary^ Bombay Natural History Society!) 

I am sending you a box of dead bees I picked up under a tree now 
in flower in the gardens, Saphidus emai'yinatus. The tree begins to 
flower about the middle of October, and bears a profusion of small, 
whitish, inodorous blossoms which attract the bees. It seems very 
strange that insects possessing such a wonderful instinct should 
drink the nectar from the flower and get killed in this way, for 
I found them dead in thousands under the tree. The effect produced 
appears to be that of a powerful purgative, and there are now num- 
bers of bees buzzing about on the ground unable to fly. {Thos. H, 
Storey, Oodeypore, December, 1890.) 

The bees sent were Apis indica. It appears from this letter that 
the nectar in the flowers of the Soap nut tree contains sapoum, the 
active principle of the plant. The fact here recorded has not escaped 
the attention of the Hindus, as Sanskrit writers mention a plant 
or flower growing in Malwa which they call Bhramara-mari, 
Bhringamari, or Bhramarari, i.c,, bee -killing.’^ 

Schleichera trijuga, WdhU 

The seed-oil of this tree, which is known in the Sunda Islands 
under the name “Macassar oil,’’ and enjoys a great reputation as a 
hair dressing and means of removing scurf and eczema, has been 
submitted to examination by Messrs. Thiimmel and Kwasnic 
{Fhann. Zeit., May 20, p. 314). It was found that the seeds, which 
contained no starch grains, yielded to petroleum ether 68 per cent* 
of fixed oil, but from the seeds freed from epidermis only 46*8 per 
cent, was obtained by pressure. The oil was in both cases of the 
consistence of butter, yellow, mild in taste, and with an odour of 
bitter almonds. It. melted at 21° to *22° C., but after long standing 
the more solid glycerides separated, melting first at 28° and appear- 
ing under the microscope as fine needles. The fatty acids, with the 
exception of 3*14 per cent, of free oleic acid, were present as glyce- 
rides. Of those in combination 70 per cent, consisted of oleic acid, 
and of the solid fatty acids 5 per cent, was palmitic acid and 25 per 
cent, arachic acid, the characteristic acid of the groundnut. Laurie 
acid was not present, and of the volatile fat acids only acetic acid 
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and no butyric acid could be detected. Hydrocyanic acid waa 
found in tbe oil and in the seeds, being determined as O’ 03 per cent, 
in the former and 0*62 per cent, in the latter. No amygdalin could 
be detected in the seeds, but hydrocyanic acid, benzaldehyde and 
grape sugar, possibly the decomposition products of it, were found, 
A small quantity of cane-sugar was also separated in the crj^stallized 
form {Phai'm. Journ., May 30th, 1801)^ 

Saponin. 

The varying statements made by different authors in respect to 
saponin have induced Dr. Hesse to attempt to ascertain whether the 
substances described in recent years under that name are identical ; 
and, if so, by what empirical formula saponin would be best repre^ 
sented {Annahn^ cclxi., 371). The first question he answers in th 
affirmative, having arrived at the conclusion tliat pure saponin from 
quillaia bark is identical with that obtained from various oaryophyl- 
laceous plants, and with acnegin. As to the seci/nd, Dr. Hesse favours 
the formula assuming the correctness of the formula 

attributed by Rochledcr to sapogenol, the dt comp sition product, 
together with three moloci los of glucose, of saponin, and that the 
reaction goes on in the normal way, one molecule of v^ater being 
taken up for each molecule of glucose split off. The successive 
docompositious effected by acids may <heii bo represented as follows : — 

2 +6 H20 = 2 + 0 

Saponin, Sai)(>gcnol. 

2 C'HP*Oi^ + r>lPO= C TP'O® 

Sapo^tnin. 

Sai)oin tin. 

2 4 1P0^2 +4 C"IP"0^ 

Siiporetm. 

{FhaiuK Joxirn.^ May 2nd, 1891.) 

R. Kobert considers that there are a series of saponins of the 
general formula several of which are known. iSaponins 

of the same formula and of the same chemical properties appear to 
have different physiological characteristics, and show great differences 
in their poisonous action. The sapotoxiu of the Ayrostemma (jittharyo 
(com cockle), one of these substances, is absorbed both by 
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siibeutanoous tissues and by the intestinal canal, and thus acts as a 
dangerous poison. It is recommended that, before using this seed 
as food, the shell and en^bryo shoidd he sepai*ated* 

1891, ii., 176.) 

ANACAEDIACE^, 

Mango KerAelB, 

Hindu doctors consider the kernels of the unripe Mango fruit to 
be very astringent, much n^oi'e so than the kernels of the ripe fruits. 
Mobideen Sheriff and E. S. Mootoiosawmy speak highly of the pow^ 
dered kernels as a remedy for diarrhcea in place of chalk powder. 
In times of scarcity the boiled seeda have been naed by the natives aa 
a food. An analysis is here given of the kernels of nnripe and ripe 


Mango fruits : — 


'Pnripo. 

Hifc, 

Fat 

•O 

14-28 

14-75 

Tannin 

• •• 

8-97 

8-45 

Sugar and Gum ... 


4-90 

6 00 

Ash 

• • • 

V98 

2-32 

Moistm'c .. 

• • • 

11 22 

11'28 

Residue ... ... 

• •• 

58 C5 

57-20 



100-00 

loo-oo 

The residue consisted mostly of 

atardi. 

The fat, 

after washing 


with alcohol, melted at 34"^ and became solid again at 3o®. (/>.//.) 

Anacardic Acid as Hair Dyo 

The pigmentary i)ro])crtieb of the viscous litpiid secreted under 
tlje pericarp of the casheu'-nut {^^inacarainni occidet),taU) lias long 
been known, and the liquid has been stated to }U*M a good indelible 
stamping ink. According to Herr (xawalowski {Zeit, us/ A^wt,^ Ver,, 
Sept. 10, p. 48»5), the ammonium salt of anacardic acid (C * *11 
one ot the constituents of tlie liquid, can be advantageously used as a 
means of darkening the hair.* For this purpose the hair is first 
moistened with an aqueems solution of the salt and afterwards combed 
with a comb that has been dipped in a solution of ferrous sulphate, 
or the ammoniiira anacardatc may be applied in a pomade or oil, and 
ii stead ol the solution of ferious sulphate an oleate of iron may bo 
employed. It is stated tliat after a shoit c*xi)osurc to the air the hair 
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BO treated aasuines a more or less dark colour, wbich is tolerably 
persistent, but nothing is said as to the exact tint. It is obvious that 
il,nacardic acid used for this purpose must be quite free from the 
uorid oardol that aoooiupooiea it in the nut. Herr Grawalowski direota 
that it should be prepared by treating the residue from the evapora« 
tion of an ethereal extract of the crushed pericarp with water as 
long as the washings showed traces of tannio acid, then dissolving it 
in 15 to 20 parts of alcohol, shaking the solution vigorously with 
freshly precipitated lead hydrate, filtering and washing the precipitate 
with alcohol and decomposing the lead salt so obtained with freshly 
prepared sulpliide of ammonium and filtering. Upon strongly cooling 
the filtrate, wbich contains the ammoiiium salt of aDacardic acid and 
excess of ammonium sulphide, and treating it with sulphuno aoid^ 
the acid separates at once as a soft mass, which after being pressed 
between filter paper is dissolved iu ammonia and then remains soluble 
in water. Accordiug to Dymock ( Fey. Mat, Med, W, Jnd.^ p. 199), 
a tar obtained in roasting the nuts, and largely used in India for 
tarring wood, contains about 90 per cent, of anacardic acid and 
19 per cent, of cardal. (^Pha,rm% Ja^rn,<^ Qct. 3rd, 1891.) 

I^EGUMINOS^. 

A description of the preparation of Catechu or Cntoh, 

The merchants of Nasik, Gangapur, and other towns engage the 
services of the Kitoris^ for the purpose of manufacturing Catechu, 
Ifc is usual with these merchants to descend into the Conoan at the 
termination of the rains. They enter into an an^angement with 
several of the chief Naiks to proceed with them for the purpose of 
preparing the required quantity of Catechu. As the Katoris are 
generally in debt to the grain-dealers of the different villages, near 
which they reside, the traders ad|ust matters with the grain-dealers 
by paying part, and becoming responsible for the balance of the debt, 
on the return of the Katori to his old residence. The trader being 
joined by the Kfitoris, the latter select a spot where the Khair trees 
{Acacia Catechu) are numerous. The merchant then begins to erect 
an extensive shed, but as be has only one or two servants and three 
or four matchlock men with him, he employs the Kdtoris to build it. 

oar the name of a jungle tribe in Western India, whose 

principal occupation is the collection of or Catechu. 
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These sheds often cover one or two begalis of ground. In I he centre 
a tempoi'ary dwelling is built, in which the nunvliant rc'sides and 
lodges his supply of stores for tlie consumption of the Ivatoi Is and liis 
own establishment. The following are genei ally the articles in stole: 
Rice, vr/W, onions, gai lie, pej)per, salt, tuimeiic, toeoaiuits, 

cumin, asafoctida, salt -fish, ghi, oil, tobacco, steel, airack, and vaiious 
sorts of coai’se cloths. These things are disposed of to the K.Uoris at 
from 50 to 7.* per cent, above their value in the neiglibouiiug 
markets. 

The Kiitoris erect their hhootigas or huts aiound the men hant’s shed, 
and in fioiit of their hut they j)re])aie the turoo or lire i)hic( They 
form the lire-place by digging a trciuh four or li\e cubits in length 
and one in bi-eadth, which they co\cr at the top and le.ne tin* ends 
open to admit the air to pa^s freely thiough In the top tlicie are 
twelve small round holes to icochc an cqnal nnmhtr of pots. 

Before they comiuciice the opciation of cutting any hilkts of W’ood, 
tliey perfoiTu certain propitiatory litos, by woi'^bipiung one of the 
Khair trees. IIa\dng procured a cocoamit, some red jigment, and 
a little frankincense, they select a tree for their purpose, mb the red 
pigment on the trunk near the root, burn the trankiiicense in front 
of it, and then break the nut ; after which they join their handa 
in a supplicatory position, and address themselves to the tree,^ asking 
it to bless their undertaking, and to allow them to prepare abund^ 
auce of good catechu. Having constituted the tree by this 
mony, a subordinate deity, which they term lidn Sheo JVdtria^ tbOj 
divide the consecrated cocoanut among those present. Each 
possessing a fire-place pei-forms a similar ceremony. Tb©y mate 
one GO* two incisions in the trunk of the tree during the^e riteSi m 
vill not cut it down at the time, although these trees are sometllM 
cut down at a subsequent period. 
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which they are rutting, is in the act of falling. The l^ranches, 
bark, and the white portion of the wood are cut away when the tree 
has bceU felled, and it is then taken home. The length varies 
from foul to six feet, and as the Vood is extremely hard, the cut- 
ting of one billet is eonsidei’cd sufficient labour for the day. The 
next da} , (ally in the morning, they cut these billets into chips ; how- 
ever, the} aie c aicful not to cut moie at one time than maybe 
requiied for tin* boiling opeiations of the day, as they think 
the cliij)s would be too diy on the second day. To enable them more 
con\enitntly to cut these haid billets into chips, they drive thiee 
pieces of timbei) each ha\ing foiked blanches, of different lengths, 
firml} into the giound about half a pace distant from each other, and 
ili( lowest being on a level with the eaith. The billet is placed in a 
sloping position in the forks, and lies quite secure to be cut. The 
chips an heaped near the lii e-place, after which the men take their 
bieakfast, and then pioceed to the jungle. The labour attending the 
boiling process always do^ olves on the females : the tatori’s wife or 
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Stould the liquid in any of the pots> during the boiling process^ 
take a longer time than usual to thicken, some of it is taken out and 
put into one of those pots in which the chips Pemain and which had 
just been strained. Whenever they find the liquid ovei-flow the pot 
from excessive ebullition) they sprinkle a little bPan on it to make it 
subside. 

When the men return home in the evening, each with his billet of 
wood, they examine the liquid deposited in the dul or trough, and) 
for the purpose of drying the substance and rendering it more adhesive) 
they use a piece of old kamlt (country blanket), with which they keep 
stirring the liquid for two or three hours. They use the kamli, as 
the kat (catechu) does not adhere to it) and it is left exposed during 
the night that it may cool and become firm. If after the Usual time 
they find the continues rather moist, and that it does not 
appear to possess a sufficiently adhesive quality, they bury it in the 
earth for three or four days, after which it becomes dark and hard, 
but the people never eat kut of this description ; it is used by masons 
who mix it with lime. 

By dawn in the morning the females are at Work again} 
they take the k^t out of the troughs in masses, and place it in 
baskets, to permit any remaining liquid to run ofE more freely) and 
at the expiration of three or four hourS) they take the baskets to tho 
merchant. Here they divide it into small lumps about the sifcc of a 
fig. They give ten of these lumps for a dhabbtt (half anna). They 
will sometimes manufacture a sufficient quantity to allow of their 
disposing of the value of eight or ton dhabbtts in one day* 

When the Katoris deliver the fresh kit to the merchant, it is 
placed on the ground in the shade to dry) with a quantity of small 
chips previously scattered over tho place, to prevent the earth adher* 
ing to the kat. It takes three or four days to harden } during this 
time, each of the little lumps Is turned oVer once a day) and gently 
pressed With the hand to accelerate the drying process. The kit 
must always be dried in the shade) for if exposed to the heat of the 
Bun it would dissolve and turn black» 

The Katoris are paid for the greater part in such uecessariee ae 
they may be in want of) and whatever balance remains is credited by 
the merchant to liquidate the sum due to the village graiu*dealers 
for giving the Katoris permission to quit their villages* 
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The Kiiioris thus employed are not permitted to sell kdt to other 
persons, and the merchant, to guard against any roguery on their 
part, has their huts searcliod daily. 

The heat in the months of April and May puts a stop to the manu- 
facture, as the kat will not thicken and dry when the atmosphere is 
very warm. 

When the whole suppl}" of kat has been dried by the merchant’s 
peo^de, it is piled into long heaps or ridges, and previous to its being 
removed from the jungle to liis own house, he deems it necessary to 
ju'opitiate the godch'ss Bliavjuii. Acctu-dingly. a coarse green sdrhi^ a 
cholij some glass bangles, a small -toothed comb, and a string of beads 
are placed on one of llie heaps of kat; tlien some turmeric, red pig- 
ment, a casket or small box and cmnb red lead, a 

eocoanut, and frankincense are placed near the sdr/u\ after which a 
sheep and fowl are sacriticed at the shrine. 

It is said that the mor Jiant reckons that he receives about ten 
seers* of the kat f(»r the rupee. (Major A. Machiutos/t, Trans. 
Bom, (ieograph. Sue,, i., p. 3dl, 1338.) 

Coasalpinia Sappam 

Schredcr, in the Berichte der Beutschen Chemischin Gcscllscha/ty 
1872, 512, and 1879, 5jG, has shown that Sappanin, the crys- 
talline colouring matter of Sai)pan-wood, is not identical with 
Brasilin. 


Alhr.gi camelorum. 

Aitehison {Notes on Prod, of 11". Aujhanlstan and N,^E. Persia^ 
p. 8) says : — After all other shrubs and plants have dried up owdng 
to the autumnal hot winds, this still remains of a vivid green, and 
is eagerly sought for as fodder by camels, donkeys, and goats. 
During certain seasons, and in special districts, when its fruit is 
beginning to ripen, the wdiolc shrub becomes covered with tears of 
glass -like beads, the largest the size of a pea; this is the Manna 
produced on this shrub, called in these parts tar-anjabin^ which is 
very extensively collected, both for local consumption and 
exportation.’’ 


^ The full Boer of eighty rupce»’ weight, 2 lbs. 
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Tho ground-nut oil trade in Pondicherry. 

The gi*omid-iiut oil trade of Pondicherry has increased enormously 
fliuing the fewycar«: twcui} years ago the total quantity 

exported amounted to only 1,4U3 ca^ks, the whole of which was 
taken by Maim tins and Reunion ; during the twelve months ending 
31st December 1890^ the total shi]>inent rose to 18,485 casks, 7,503 
being consigned to Rangoon and ]\ronlmeiu ; large quantities were 
also takeji by Calcutta, Coeonada, Singapore, and Penang. The oil 
trade with Ihirmah, whicli scaively existed eight years ago, has 
now ri}>en to a steady demand for «>ot 700 candies a month. 
The oil is put up in Eugiibli beer 1 og-^l.^ ads holding 440 lbs. each, 
and in Cochin oil cas>k‘- containing beO lbs. each. The tabulated 
tables given below t-hc>w the total ‘■li^’pincnts, and the highest, 
lowest, and a\ei\ige prices for certain given periods. The ground- 
nut kernels ar^ (rushed tX(dusiv ly by the ancient wooden presses 
of exactly tie s>£vUic ] dt^ri hi' 1. L . been used for several 
r*enturic^ ; nbju.. 1,^:0 ' cf mill'a a e employed in ci’ushmg the 

kerneU — at Vilcinm, \ilLgtr in the Villapurani taluq, 
eighteen milt^ ^ < t ibaidd Levry, and 400 in Pondicheny and the 

neiglibourLig b . the uadc h eiituvly in the hands of native 

operators, win- ) -ay id crush the nut', and ship and sell the oil 
without the intcrwLliou of any European agency. A company 
was fctarted at Pjndichciry a few yt-aus back for erecting and work- 
ing a to be \\orkcd])y steam power, and in due time the 
TTiill commenced crushing, but the results were unfavourable, the 
cost of working and cl the raw mateiiel being largely in exc^ess of 
the value of the oil produced ; aftei persevering for upwards of two 
years, company No. 1 decided to dose up tho concern by liquidation; 
but for some time no pui chaser could be found, and it was therefore 
resolved to sell off th-c propeily by public auction, but ‘‘bidders,” 
were not forthcoming, and as a last expedient tho factory en bloc 
was transferred to a small party comp<^sod of original shareholders, 
for a mere song. Tliis company No. 2 soon came to grief, and 
finding the losses on working to be more than they cared to bear, 
the mill was again closed and advertised for sale. After a con- 
siderable delay a Calcutta firm bought the property, an I having 
made various improvements in the machinery, set vigorously to 
work at crudiing, but with no better result than that obtained by 
companies Nos. 1 and 2; and tho factory was again closed for the 
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tliird time in about as many years, and company No. 3 retired. And 
now the end of Pondicherry hnilerie has come, and the machinery" is 
being taken down and conveyed to Bangalore, where it is to be 
re-erected and worked for crushing ground-nut kernels : Bangalore 
has already one steam oil mill, and it has to be seen whether two 
can be made to pay. The com])lcte failure of the several attempts 
made to work the Pondicherry factory is attiibuted to various 
causes, of which the following are the chief: — First ^ the inefficiency 
of the machinery generally, and of the engine and boiler in parti- 
cular, which caused an extravagant eonsninption of fuel to obtain 
minimum results; secoml, the absence of a j/rnrtnal engineer 
thoroughly acquainted with <nl crushing luarliii.eiy ; t! treJ^ the want 
of a sufficient working capital ‘*0 as to ]^mcliaso the 1 aw material, 
fuel, &c., in advance, when pricov* low , and fmnth, tlio want of 
unanimity among the owiici'®. The results, howevt'r, v^erc so far 
valuable, that they demonstrated tlie tact that the cru'^hing of 
ground-nut keniels by improved steam inacliiiif ly <.£ a modern type 
would yield large profits, provid ^d it was efficiently t-upervised and 
ocononiically worked: it was found that the oiitturn trom steam 
crushing was nearly 4 i or cent. gr< ater tlian wliut wat obtaiin^d 
from native presses, wfiiile tlic quality of the oil was so mtieh 
superior that it fetched fully 3\ p(*r cent, more in the Burmah, 
Singapore, and Indian marhets. TIu i \port ol tat graimd-nut oil 
trade developed only about 3375, when 1^,150 casks were sliipped, 
including 1,581 to Bordeaux, l,03t*» to MarMilles, ^72 to London, 
207 to Havre, and 200 to Martinique; but the tiadc with Europe 
stopped when Marseilles began ermhing on a la' go scale, and 
during the ia^^t twelve years thcrt‘ have bctui no transactions. 
The use of the oil for cuisine pnrp^sos is c^^( ndiiig e\ery year, 
especially among all classes of Inlians, and paitioularly with 
Indian emigrants working in fi.ri ign countries. The 12,000 casks 
shipped yearly to Burmah and Mauritius are ct)nsuniod chitdly by 
Indians, and it is likely that Natal and otlior places wdierc Indian 
labour is employed will presently become large consumers. Ground- 
nut oil is not much used by Europeans, as the taste of the luu'nel is 
rather strong, unless properly manipulated ; many native cooks, how- 
ever, clarify it so thoroughly that it is rendered tast(‘loss, and e<piid, 
if not superior, to ordinary olive and Siihid oils. Tlu' pnxa'ss is a 
very simple one, but gre.it can' ami jiul'nii' iit ue ne *cc^iivv to iiicuu 
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success: if theclarifpng secret were better known, the oil would, no 
doubt, to a large extent, take the place of ghee ; it is much better for 
cooking purposes, far cheaper, and more readily transported, while 
it cannot be easily adulterated. The consumption of the huile 
d’aracJiides seems to follow on the track of Indian emigrants : in 1880 
there were but very few Indians settled in Singapore, Penang, &c., 
and in that year the export of ground-nut oil amounted to only 10 
casks; in 1890 the shipments to those two ports amounted approxi- 
matively to 1,80 1 candies. The future of the export oil trade seems to 
wear a decidedly bright a]>peaiance, and theie is no apparent leason 
why the development of the la^l ftw years should not continue at 
the same ratio for at least some years to come. The value of the 
traffic to Pondicherry is very great: besides the labour required to 
work the native mills, employment is giv'cn to a large number of 
coopers and otlieis in preparing and shij)ping the casks. The 
following statement shows the tc till nimdar of casks exported for 
the periods named below 

Number of o-isks 1885. 1881. 18-^7. 1889 1890. 

exported 10,4'J3 17,727 10,093 19,305 18,485 

It will be seen by the above that tlie shipments during the last four 
years have not materially changed ; the jicriod of 1S89 was excep- 
tional, the ground-nut crop being unusually largo, and the prices 
generally low. 

The statement given below exliibits the highest, lowest, and 
average rates, per French candy of 529 lbs. English, during the 
several years mentioiu^d : — 



1875 

1R80. 

1S85. 

1890. 


Rr. a. 

Rs. 

a. 

Rs. 

a. 

Rs. 

a. 

Highest quotations per candy ... 

. 49 0 

70 

0 

67 

0 

86 

0 

Lov^est per candy 

, 32 12 

51 

14 

52 

0 

55 

0 

Average do. 

. 40 3 

59 

8 

55 

14 

62 

4 


The exceptional low prices for 1875 are accounted for by the un- 
expected heavy crop of kernels, which was greatly in excess of the 
foreign demand, which caused the rates to rule low, and to offer 
unusually good advantages to local crushers. (Times of India^ 
March 31st, 1891.) 

P(>M)i< HERKY, 27/A Aprii 1899, — The number of casks exported 
in 1892 wd^ the lowest since 1887, in which year the T>urchases fur 
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Upper Burma first commenced. The high price of kernels through- 
out the season was no doubt the main cause of the falling off, but it 
is noticeable that there was a considerable decrease in 1801, when 
both nuts and oil wore comparatively cheap. The average number 
of casks shipped yearly from 1887 to 1800, both inclusive, was 18,068, 
as compared with 15,390 for 1801 and 1892, The average quota- 
tions of the oil, for the same periods, were Es. 59 and Bs. 70, 
respectively, per Frencli candy of 520 lbs. The trade with Calcutta, 
the Straits and Coast ports shows no signs of improvement, while 
Mauritius and Bourbon figures remain pretty much the same as in 
former years. The ground-nut oil trade — at least so far as its con- 
sumption is concerned — i^ .an enigma. In Bouihon and Penang, 
where Indians monopolise the l.ihour maik^ds, very little of this 
generally iiidi^pensahh* culinary article is list'd, while in both Upper 
and Lower Burma the consumption is f nonnous, although the Indian 
population is, compaiMtively, \ery much Ic^s than it is in the former 
colonies. We must assume th it the native Biuin<'se is the hotter 
customer of the two. The price of the oil has ris(ui in greater pro- 
portion than that of ground-nuts. In 1875 the liigliest quotation 
was Bs. 40 per candy and the lowest Bs. 32-11-0, when in 1802 
the rates were Bs 83-8-0 and Bs. 69, respectively. As in the case 
of the kernels — which are grown almost evlusivcly on Biitishsoil — 
the great bulk of the ground-nut oil shi])ped at Pondicherry is 
manufactured in English teriitory, the vill.ige of Valavanur, a 
station on the Poudiclierry-YilLipurain Bailway, supplying the 
greater part. The trade is entirely in the hands of native operators. 
The approxiiuato value of last year’s shipments may be taken at 1 
lakhs of rupees. For the current ye ir tlie prospects are, so far, 

encouraging. In spite of the high prices of the kernels the ship- 

ments fioin the 1st January to the 3 1st Mar«di amounted to 3,928 
casks, as compared with an average of 3,888 casks for the same period 
during the preceding four }eaiN. The average price was Bs. 73,110 
per candy, the highest Bs. 79-8 0, and the lowest Bs. 65-8 0, against 
Bs. G7-5 0, Bs. 83-8-0, and Bs. 58-12-0, respectively. {Madras 
Mail.) 

Crotalaria paniculata. 

Dr. Mootoosawmy, in March 1890, sent a bpecimon of this plant 

for identification. It is used as a fish poison in Tanjore and other 

places ill Southern India, and is known by the Tamil name 
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Valxthe-pnndv, An alcoholic extract of the plant had a stron^r 
odour of henbane, and contained a soft rosin, a tannin, and an 
alkaloid, the latter being the active princiidc. (7).//.) 

Crotalaria retUBU) Lmn. Hot Mag , 2 >01 , Rhecde^ Hoit Math tr., t 2.'). 

Greshoff {Med, mt, STIands Plant, vii., p. 31) has shown that the 
leaves of this common plant, the Bil-jhanjhan of Bengal, the Ohagri 
of Bombay, and Botu-galli-gista of Southern India, contain a con- 
siderable quantity of mdiciiti ; and that the seeds contain an alkaloid 
which is a strong poison, and is pi ohahly closely related to the poison- 
ous alkaloids of C}tisus, Ulex, Spaitmm, and Lu[)inus. 

The same base was found in huger (]uantity in the seeds of 
C. striata^ DC. Bat, JA/y., t. 3200 ; Riicli, Icon, Exot.^ i. 232. 

Millottia atropurpurea, B<nt TVall, FK As Rar , t, 78 

GreshofE nit, Slands Plant,, vii., p. 33) has shown that the 

seeds contain a glucoside similar to, if not identical with, saponin. 
The plant is cmploj^od as a fish poise n in the Dutch East Indies ; 
it is also a native of Martaban, Tonassoiim, Malacca, and Penang. 

Pithocolobium bigeminum, 

According to Greshoff, the baik contains 0’8 per cent, of a non- 
volatile, amorphous alkaloid, which forms crystalline s.alts, and 
separates as a heavy, yellow oil on the addition of alkalies to solu- 
tions of the latter. With KO parts of water, it forms a turbid 
liquid, which on wanning assumes the appearanc(‘ of milk, but 
becomes cleai’ on the addition of an acid. The solutions have a 
burning taste, and give the usual alkaloid reactions. It has a strong 
corrosive action on the skin, and is fatal to fish in a dilution of 
1 : 400,000. The same compound appears also to occur in P. Seaman, 
Benth. {Meded, uit S"' lands Plant,, vii., p. 38.) 

Derris elliptica, Benth Wight, Ic. t. 420. 

The roots of this handsome climbing shrub, according to the 
Kew Report of 1877, afford a useful insecticide for agricultural 
purposes, and are also used to kill fish. The Malays are said to use 
the bark as one of the ingi’edicuts of their arrow poison. 
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AccordingioGreehoff (il/(ec?ec?. uit. Stands Plant, , vii., p. 12) it has 
a powerfully poisonous action on fish, a decoction of the roots being 
fatal even when diluted with 300,000 parts of water. The only active 
constituent isolated is a resinous substance termed derrtd, which 
does not contain nitrogen, and is not a glucoside ; it readily dissolves 
in alcohol, ether, chloroform, and amyl alcohol, but is very spar- 
ingly soluble in water and potash solution. On fusion with potash, 
it yields salicylic and protocatechuic acids. It occurs almost entirely 
in the cortex of the root, but has not yet been obtained pure. Its 
alcoholic solution has a slightly acid reaction, and a sharp aromatic 
taste, causing a partial insensibility of the tongue, which remains 
for hours. A solution of 1 part in 5 millions is almost instantly 
fatal to fish. A very similar compound is found in the seeds of 
PnehyrhizHs nnyulatusy liich., a decoction of which is ((uickly fatal in 
a dilution of 1:125,000. It is pro])ably identical with dendd, but 
until this has been experimentally proved it may be distinguished 
as Pitch yrhizid. It is very readily prepared from Pachyrhizus, which 
occurs in all tropical countries, as the tannin compounds, usually so 
diificult to separate, are not found in this plant. The seeds also 
contain a non-poisono' s, crystalline compound, which is readily 
soluble in alcohol, and has at 30° the consistence of butter. 

Sophora tomentosa, 

The plant formerly renowned as a medicine Anticholerica Rtim^ 
phii^^ ) contains a poisonous alkaloid, soluble in ether, which is 
contained in Largest qu antity in the seeds. A small quantity of this 
substance, received by Professor Plugge as a thick red -brown fluid, 
wdien tested pliysiologically, gave results indicating the probability 
that it is identical with cytisine, tlie alkaloid of laburnum seeds, and 
this probability was strengthened by the results of such chemical 
and spectroseopical tests as were possible with tlie small quantity of 
material available [Archiv, d. Pharm.y ccxxix., 5()1). Alkaloids have 
previously been found in S, speciosa and /S', anyustlfolia^ but have 
not been closely investigated. 

Abrin. 

P, Ehrlich {Deutsche Med, IVohenschri/t, 1891, No. 14) com- 
pares the toxic properties of Abrin with those of llicin. Injected 
hypodermically, he finds abrin (Merck’s) to be only half as poisonous 
as ricin ; taken internally, it is still less active. 
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Subcutaneous injections in mice seldom produce the ueeroids so 
xnonly observed when ricin is injected, but invariably cause epflation 
at the seat of the injection. On the other hand, the action ot abrin 
upon the con j unctiva is much more powerful than that of ricin. Ehrlich 
has succeeded in producing an immunity to the acticm of abrin 
similar to that obtained with ricin (^, Vol. Ill,, p. 305), Animals 
thus rendered refractory present a general and local immunity to 
the action of the poison ; they bear without injury doses four times 
as large as those which would prove fatal to an unprotected animal, 
whether administered internally or injected beneath the skin. Abso- 
lute immunity of the conjunctiva to the action of abrin may be 
obtained by its internal administration for several weeks. From 
these facts the author concludes that a substance, which he calls 
anti- abrin, is developed in the blood which completely counteracts 
the action of the poison. 

Immunity to the action of abrin affords no protection against the 
action of ricin, nor does the admiui&tration of rinn lessen the ac- 
tivity of abrin; a rabbit whoso conjunctiva had been rendered insus- 
ceptible to the application of solid licin snffcicd from an intense 
cojijunctivitis when a solution of 1 : lUUOO of abiin was aj) plied to 
the part. 


EOSACEaE. 

Otto of Boses- 

The results of the investigations on Eose Oil, wliich have been 
carried on for a long time in the Pliariiiaceutical Iu-.titute of Breslau 
Univer^sity, have been published hy U. Fa kart ( At chi u, der 
Pharmacu, [1801 J, 3.j5j. A body which is called 

Ehodinol,” forms the chief emstituent of both Geiman and Turkish 
otto; it boils at *210^ — 2l7°, and .shows all the leactions of an alcohol. 
With acetic or bcii/oic aiiliydiide it forms cst(‘rs, wliieh, however, 
during distillation, dib^oc i ite again into their eonstitiu nts. By treat- 
ment with halogen h} dro-auds, Ehodiuol cliloride C^^II^^Cl, Eho- 
dinol iodide and so on, arc obtained. Ovidation with potas- 

sium bichromate andsulphiiiic acid converts llhodinol into an alde- 
hyde, which the author calls “Ehodiiiar" and which is believed to be 
identical with Citral. By phosphoric anhydride Rhodinal is trans- 
formed in Dipentene in abstracting a molecule of water. (^Ber, von 
Schimmel Co., Oct., 1891.) 



UyrobalaiiB. 

G. Zoelfell {Arch, der Pharm»^ 1891, 123 — 160) states that 
the tannin of myrobalans is a mixture of two tannins, one of which 
is the glucoside of gallic acid, yielding upon hydrolysis gallic acid 
and sugar (dextrose) ; the other tannin present is a tannic acid 
proper of the formula which at 100^ 0. loses two molecules 

of water. The anhydrous acid is called ellagic acid (the 

formula of which is generally given as C^*H®0®) ; the hydrated 
acid is called ellaggenic acid ; the latter forms a penta- 

acetyl derivative, indicating five and four hydroxyl groups, respec- 
tively, in the acids. The tannins were separated by fractional 
precipitation with lead acetate, subsequently purified by precipitation 
with sodium chloride and solution in acetic ether. 

Terminalia chebula. 

Mr. A, Campbell Stark submitted a paper on the “ Preliminary 
Provimate Analysis of a sr«mple of commercial Myrobalans ” to the 
Pharmaceutical Conference, August, 1892, 

A finely powdered and well-mixed sample yielded 7*05 per cent, 
of moisture and 2*3 per cent, of ash— 


reWem. Ether Ert»ct ^ '‘“‘J ““ 

* •* 

•482 

IWax 


■4‘28 

f Gallic acid 


3-02 

„ 1 Tannin 


1*80 

Ethereal Extract J ^ 

5 Green resin ... 


•54 

L Brown resin 


•97 

f Tannin 


18-80 

Alcoholic Extract < Bitter principle 


1-9 

1 Glucose 


ri3 

Saccharose 


1-25 

Phlobaphane „ 

... 

•8G 

Colouring matter 


•35 

Pale green substance 

... 

•71 

Aqueous Extract ,,, ••• ••• 


5-10 


The soft green resin found in the ethereal extract is presumably the 
^‘Myrobalaminc^’ of Dr. Apery, The tannin was estimated in the 
aqueous solution of the alcoholic extract by means of copper acetate, 
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including that also found in the ether extract : it amounted to 20*6 
per cent., a lower percentage than that quoted by other investigators, 
who give the average of tannin in myrobalan from 20 to 40 per cent, 

Terminalia belerica, Rorh, 

We have made the following experiments with the seeds of the 
large -fruited variety of this tree (see Vol, II., p. 5, et seq,') : — 0*5 
grams of the kernels, equal to 22 in number, pulped with raw meat 
were eaten by a fasting cat at 11-40 a.m. At 2*30 r.M, the animal 
vomited several times, ejecting a number of worms and some fluid, 
but no.meat. 4 r.M. vomited bile-stained, frothy fluid, looks some- 
what distressed. No other symptoms were noticed, and on the 
following morning the cat was in its normal state. 

Our expel imeuts thus appear to indicate tho absence of any 
narcotic principle, but a substance which possesses emetic properties 
is probably present. 

MYRTACEJE. 

Clove Culture in Zanzibar.* 

Zanzibar is noted for being the principal source of the world’s 
feupply of cloves, and a repoii; on the cultivation of this article of 
domestic economy may prove interest. 

When speaking of Zanzibar, we include the islands of Zanzibar 
and Pemba, three-fourths of the entire crop of cloves being produced 
in Pemba. Those grown on the island of Zanzibar are reckoned of 
superior quality and command the better price, but this is probably 
due to the fact that the owners reside here, and can thus give their 
affairs the benefit of direct supervision. 

Certainly the conditions for their successful cultivation are most 
favomable at Pemba, where the rainfall exceeds that of Zanzibar, but 
the management being left to careless overseers, the result is the 
cloves are imperfectly cured and (but little care being observed in 
handling) are frequently marketed in an inferior condition. 

The clove tree was first introduced into this country by tho then 
Sultan, Seyed Said bin Sultan, about the year 1830, since which 
time its cultivation has gradually extended, until it is now tho chief 
industry of the islands. 

♦Report of Consul Pratt. Reprinted from tho Oil, and Drug 

Ji/cp<vUr* 
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The industiy received a check in 1872, the date of the great 
hunicane. At least nine-tenths of the trees were destroyed^ at that 
time, so the larger part of those now standing are of new growth. 

A peculiarity of the clove tree is that every part is aromatic, but 
the greatest strength is found in the bud, which is the ‘‘clove ’’ of 
commerce. The finest quality of cloves are dark brown in colour, 
with full, perfect heads, free from moisture. 

In the cultivation of the clove, the first thing to be done is the 
starting of the shoot. The seeds are planted in long trenches and 
are kept well watered until after sprouting. In the course of forty 
days the shoots appear above ground. They are carefully watered 
and looked after for the space of two years, when they should be 
about 3 feet in height. They are then transplanted, being set about 
30 feet apart, and are kept watered till they become well rooted. 
From t^his time on the young trees require only ordinary care, though 
the bert results are obtained when the ground about the trees is well 
worked over and kept free from weeds. 

The growth of the tree is very slow, and five or six years are 
required for it to come into bearing, at which time it is about the 
size of an ordinary pear-tree, and is usually very shapely. It is a 
pretty sight to see a young plantation just coming into bearing. 
The leaves, of various shades of green tinged with red, serve to set 
off the clusters of dull-red clove buds. 

As soon as the buds are fully formed and assume this reddish colour, 
the harvesting commences, and is prosecuted for fully six months at 
intervals, since the buds do not form simultaneously, but at odd 
times throughout the whole period. The limbs of the tree being 
very brittle, a peculiar four-sided ladder is brought into requisition, 
and the harvesting proceeds apace. 

As fast as collected, the buds are spread out in the sun, until they 
assume a brownish colour, when they are put in the storehouse and 
are ready for market. 

A ten -year-old plantation should produce an average of 20 pounds 
of cloves to a tree. Trees of twenty years frequently produce 
upwards of lOO pounds each. 

The present season, commencing with July, 1889, is very favour- 
able, and the crop will exceed that of any previous season. It will, 
in all probability, amount to 13,000,000 pounds, averaging a local 
value of 10 cents per pound. 



156 


;&|>P£N0IX. 


The Sultan derives no inconsiderable portion of his revenue from 
this source, since the duty is levied at 30 per cent, ad valorem^ thus 
placing to the Sultan’s credit for the present year nearly, if not 
quite, $400,000. 

Besides the clove buds, the stems are also gathered, and form an 
article of commerce, commanding about one -fifth of the price of 
cloves and having about the same pei’centage of strength. To this 
circumstance is due the fact that ground clove can frequently be 
purchased in the market at a lower price than whole cloves. 

For the past fifteen years the cultivation of cloves has boon the 
chiej^ ^'''^Mpation of the Arab planters, and has always netted good 
rett^ It seems probable that it will continue to be a profitable 
crop, Cilice the consumption of the article appears to keep pace with 
the inevitable increase of production. 

Up to the present time the plantations have been 'vorked with 
slave labour at comparatively small expense ; but with stoppage of 
slave supplies from the mainland, great difficulty will be experienced 
by the planters during harvest time. One result will be an increase 
in expenses ; but what the planters have most to fear is that the 
curtailment of the labour-supply wdll entail a direct loss by rendering 
it impossible to harvest the crop until after it has blossomed, when 
it would be unfit for the uses of commerce. 

Oil of Cloves. 

The value of this oil depending upon the quantity of eugcnol 
present, H. Thoms proposes the following method of assay, depend- 
ing upon the formation of benzoyl-eugenol (see Am. Jour, Pharm,^ 
1891, 406) : 5 gms. of the oil, 20 gms. solution of sodium hydrate 
(15 per cent.), and 6 gms. benzoyl chloride are placed in a tared 
beaker of 150 cc, capacity and thoroughly mixed, this causing the 
mixture to become quite hot ; after cooling 50 cc. water are added 
and heat applied imtil the crystalline mass melts, and again allowed 
to become cold ; the clear liquid is run through a weighed filter (dried 
at lOPO.), and the same operation of washing the crystals repeated 
twice with 50 cc. water. To remove the sesejui-terpene, which may 
contaminate the benzoyl-eugenol, the crystals have to be washed 
with alcohol ; this is effected by adding to the still moist crystalline 
mass in the beaker 25 cc, alcohol of 90 per cent., warming until 
solution is effected, rotating the solution until the crystals begin to 
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separate again, then allowing the contents of the beaker to cool to 
7° C. ; transferring to the weighed filter and washing with a little 
90 per cent, alcohol until the filtrate measures 25 cc. ; the filter with 
contents is then at once transferred to the beaker, dried at 101° C. and 
weighed. To the weight of the benzoyl -eugenol must be added 0*560 
gm., the amount soluble in 25 cc. 90 per cent, alcohol; this weight 
multiplied by 164 (the molecular weight of eugenol) and divided by 268 
(the molecular weight of benzoyl -eugenol) gives the amount of 
eugenol in 5 gms. oil ; for the percentage multiply again by twenty. 

An examination of sixteen samples showed the eugenol to vaiy 
from 70*87 per cent, to 90*64 per cent. ; the oil distilled from the 
stems was found (contrary to expectations) to contain a high percent- 
age of eugenol, ^8 3 — 85 per cent. ; the specific gravity of the oil was 
not found to ar,ree with the percentage of eugenol as the following 
show: l*0/‘»9 = 83*2 per cent. ; 1065 — 80*89 per cent. ; 1’065 = 82*77 
per cent. ; 1*0G15=84*10 percent.; 1*0055 = 90*C4 per cent. ; 1 •001 = 
81*18 ; this led to the belief that there must bo a third constituent 
present in the oil, for if there were only eugenol and sesqui -terpen e 
the specific gravity should vary in accordance with the percentage of 
eugenol. (Phann, CeuiralhaUe^ 1891, 589. Am, Jourtu Pharm,, 
Jan., 1892.) 

PASSIFLOBE.E. 

Carpaine, the alkaloid in the leaves of Carica Papaya. 

A. new alkaloid lias recently been detected in papaw leaves by 
M. Greshoff, of the Chemico -Pharmacological Laboratory at Bui ten - 
zorg in J ava. It was obtained by digesting the powdered leaves in 
spirit acidulated with acetic acid, removing the spirit by distillation, and 
treating the resulting extract with water so as to leave behind resin 
and chlorophyll. The aqueous solution was then shaken repeatedly 
with ether, and carbonate of soda was added until an alkaline reaction 
was evident. The precipitate thus obtained was readily soluble in 
ether, and on evaporation of the ether the “ carpaine ” was obtained 
in colourless rosettes of crystals to the extent of about 0*25 per cent, 
of the leaves employed. Although the freshly pecipitated alkaloid 
is readily soluble in ether, when once crystallized it redissolves but 
slowly, so that the crystals can be punfied and rendered perfectly 
white by washing with a little other, but the percentage obtained is 
thus reduced to 0*15 per cent. On a large scale the lime and 
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petroleum method gives very good results, about 0*19 per cent., and 
would probably be preferred on the score of expense. Comparative 
experiments made on the young and old leaves freed from the stalks 
show that the old leaves afford when dried 0*072 per cent, of the 
alkaloid, the young leaves 0*25 per cent., and that on an average a 
papaw plant can be calculated to afford 30 grams of the alkaloid per 
year from the leaves. The hydrochlorate of carpaine, which contains 
about 82 per cent, of the pure alkaloid, is freely soluble in water. As 
yet comparatively little is known of the physiologicjal action of the 
alkaloid. It appears, however, to act more especially upon the heart, 
Slowing its action. The lethal dose for a fowl of 500 grams weight 
was found to be about 200 milligrams. In a fowl of 350 grams 
weight no poisonous symptoms were produced with 50 milligrams of 
the alkaloid ; with 100 milligrams symptoms of poisoning occurred in 
ten minutes after injection into the breast muscles, but after twenty - 
five minutes the animal recovered its normal condition. The bird 
lay on its side and breathed deeply in a jerky manner, and showed 
slight convulsive movement of the whole body, but no irritability 
was noticed. Further observations are necessary to determine the 
usefulness or otherwise of the alkaloid in medicine ; should it prove 
of utility, there can be no difficulty in obtaining it in almost 
unlimited quantity and in a definite crystalline condition. The 
alkaloid is easily precipitated from its solutions by the alkaloid 
reagents. The most delicate reaction is with Mayer’s reagent, 
iodoiodide of potassium, which in a solution of 1 in 300,000 gives 
a turbidity, and in 80,000 parts an evident precipitate ; phosphomolyb- 
date of ammonium has its limit of reaction at I in 75,0U0 parts, 
picric acid at I in 3J,000, and chloride of gold at I in 25,000. 
The alkaloid has a bitter taste, which is perceptible even in a solu- 
tion of I pai*t in 100,000. 

CUCUEBITACEiE. 

Constituents of Melon Seeds 

0. Forti {Chem. Centr., 1890, ii., 581) found these seeds to contain 
cholesterin and a dextro-rotatory carbo-hydrate apparently belong- 
ing to the galactan group. 

The oil yielded by the seeds to ether amounts to 49 per cent., and is 
almost free from fatty acids. It contains lecithin. The phosphorus 
amounts to about 0*02 per cent, {Year-Book of Phar7n. 1891, p. 194.) 
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UMBELLIFERiE. 

Anethum. 

{Peucedanum graveolens^ Bentli.) 

A distillate from Indian dill seed is reported to hare shown 
besides a difference in the aroma, a considerable variation in chemi- 
cal composition from oil distilled from German seed. From the 
distillate from Indian seed there was a remarkable separation of a 
constituent heavier than water, the nature of which has not yet been 
determined. The specific gravity reached 0*970, and the optical, 
rotation 4-41° 30'. Gorman dill oil consists of limonenc and carvol 
and has an average specific gravity of 0*910, von Schinimcl 

^ Co., Oct, 1891.) 


Dorema Ammoniacum. 

Under the name of (buiy) we have received from Afghanistan 
the root of tliis plant. 


Anisun. 

Under tliis name we have received Hemlock fruit from Afghanistan. 

ARALIACE^. 

Fanax Ginseng. 

Davydow Zcitschr. J', Kiissl., 1890, pp. 97, 113, 130) has 

taken up the analysis of this root made by Garrigues (Am. Jour. 
Pharm., 1854, p. 511). For panaquilon he uses the following pro- 
cess : The finely powdered root is repeatedly extracted with cold 
water until it shows no acid reaction. The several aqueous 
extracts were united and treated with animal charcoal, filtered and 
evaporated to dryness. The residue is dissolved in boiling 95 per 
cent, alcohol, filtered, and the alcohol recovered. Panaquilon remains 
as an amorphous, light yellow mass, easily soluble in alcohol and 
water, insoluble in ether, and does not contain nitrogen. Concen- 
trated sulphuric acid gives a blood-red colour, gradually turning to 
a reddish violet. Panaquilon is neither an alkaloid nor a glucoside. 
On boiling with dilute sulphuric acid a crystalline powder, panacon, 
separates, which is insoluble in water and ether, but soluble in alcohol. 
Concentrated sulphuric acid dissolves and colours it purplish red. 
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Concentrated nitric acid oxidizes it to oxalic acid. Garrigues gives 
the following formulae : Panaqnilon C*‘ Panacou 

(Ot=8). (Jm, Journ. arm., July, 1890.) 

BUBIACEJE. 

Bandia dumetorum. 

Sir J. Sawyer {Lancet, Mar. 21, 1891) has employed a tincture of 
the fruit made with spiritus etheiis, B. P., as a nerrine calmative 
and antispasmodic ; the dose is^^from 16 to 30 minims in water, but 
the strength is not stated. We have already shown that the drug 
contains saponin and valeric acid. 

Ixora parviflora. 

P. S. Mootoosawmy has sent us a sample of the bark of this tree, 
with the remark that it is used in native medicine, mixed with a 
decoction of ginger, for anaemic diseases ; ho suspected the presence 
of iron in it. The bark contained a little fatty matter, tannin, red 
colouring matter and 11*5 per cent, of ash consisting of the usual 
constituents, with only a trace of ferric oxide. The decoction of the 
bark was of a deep red colour, which probably suggested its medicinal 
employment. 

Note on Catechu. 

In the Library of the Botanic Garden at Oxford I recently came 
across a book which apparently escaped the observation of the 
indefatigable authors of Pharmacoyraphia, entitled “Ehrenfridi 
Ilagendornii Medicinse D. et Pract. Gorl. Tractatus Physico- 
Medicus de Catechu sive Terra Japonica in vulgus, sic dicta ad 
normam Academi® Naturm-Curiosorum. Jenac, 1679.” This gives 
very interesting particulars respecting the history, nomenclature, and 
physical characters of Catechu. 

‘^Depatria Catechu.” The author writes: — “Si Catechu agno- 
men respicias, quod Japonica etiam indigitetur, facilis csset decisio, 
quern agnoscat locum natalem. In ambiguo tamen usque est, an in 
J aponica vel prseparetur vel aliunde ad J aponenses transportetcr. Ex 
aliis finitimis locis in Malaccam et Sinam exportari.” The italics 
are mine. 

“ De differentiis Catechu,” “ Duplicis generis quod sciam, in- 
notuit Catechu hactenus. Una magisque communis Catechu specios 
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apparuit rubicundior, ad nigredinem veluti quandam inclinans, ctiin 
striis albicantibus, instar linearum per totum Catechu subjectum 
excurrentibus, itemque ponderosior compacturque. Altera a me visa 
fuit compacta, nec ita colorata, colore potius ad albedinem inclinante, 
porosior item, levioris pondeiis, digitis quoque frangi facile terrique 
sustinens, nec Rae rubicundioris, ceu altera, adeo ferax.” 

Other differences are noted. Whether the pale variety alluded to 
be the cutch of North India I am unable to say. May it not be the 
Gambier cutch ? If so, this will be a very early notice of that drug^ 

In another chapter of De Electione Catechu ” the writer says : — 

LTsus obtinuit, ut si de notis bonitatis indijudicandis medicinalibus 
certiores esse velimus, ad manus asservemus exemplum quoddam, ad 
quod tanquam ad Lydium lapidem pensiculanda pensiculemus eaque 
si bonitate cum examplo conveniant, retineamus sin minus, averse- 
mur. Hinc cum duse hactenus Catechu species sese mihi obtulerint, 
illam putaverim alteri preferandam, que saturatiori se commcndat 
rubedino, quse compactior, quae ponderosior, quaquo minus participat 
de lapiUis, seminibus, lignis aliisque inibi interdum repiriri solitis. 
Qua fini etiam apud aromatarios jam receptum est, ut integros 
Catechu globos prius malleo contundant, visuri, quaenam sit species, 
ne pallidiore et viliore ob metum adulterationis, qua Japonenses ut 
plurimum male audiunt, emptores defraudent, 

“ Sec. 2. Notaritamen expedit, suggerente id qualicunque cxperi- 
entia me& utramque suam mavere posse laiidem : Rubictindlorem cum 
opus est peculiar! multaque adstrictione ; Pallidiorem vero, ubi magis 
praecipitandi et absorbendi, humores vitosos intentio est, modo prius 
probe k lapillis et depuretur.” 

Section 3 is devoted to the ^ Pharmaceutical ; section 4 to ‘ Thera- 
peutica.’ 

One prescription may be quoted, for it gives an example of the 
early use of the word chocolat— 

^ Conserv. rosar-antiq. 

Flor borrag 

Chocolat ••• ••• .«• Sij- 

Catechu ••• •«* ••• ,•« 31* 

Vin. Malvat. q. s. cum 0°^ cinnam, rosar. a. g. j. m. sic viro 
cuidam primario in eructatione ventriculi, qua praemodum con- 
stictabatur. {By O. Claridye Druce, Pharni. Journ.^ Jan, 1892^) 
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VALEBIANEiE. 

Valeriana Walliohii. 

Aitchison (Notea on Prod, of W. Afghanistan and N,^E, Persia^ 
p. 96) states that gur-^hdlchorah is a trade name for the roots of this 
plant in Afghanistan. He remarks A Kabul trader at Leh told 
me that it was the same as gur» balchorah in the Peshawnr trade, 
and owing to a load of which he was once nearly driven mad in 
conveying it from Kabul to Peshawnr, by all the cats in the country 
surrounding him at night, wherever he halted.” Aitchison supposes 
the name to bo a contraction of Gurha-bidchorak, which would 
signify ‘‘ the cat valerian.” 

COMPOSITE. 

Solidago Virga-aurea. 

Dr. Mascarel is said (La France Midieale^ Oct, 8, 1889) to have 
used the plant very successfully in cases of dropsy* It has long been 
used by country practitioners to produce diaphoresis. It grows 
plentifully in the Northern parts of the United States, and resembles 
SoUodora, the sweet-scented golden rod,” or “ blue -mountain tea.” 
In administering it for cardiac dropsy. Dr. Mascarel reduces the 
dried plant — stems, leaves and flowers — to a coarse powder, and 
gives it in doses of one tablespoonful, beaten with an entire egg 
(yolk and white). He gives but one dose on the first day ; but on 
each of the following days he adds a tablespoonful, until seven or 
eight doses are being taken during the twenty- four hours. The 
diuresis is said to continue until oedema permanently disappears. 

Helenin in TuberouloBis. 

Heleninhas now for some time been before the medical public as a 
remedy in phthisis, but without any apparent progress in its use. 
Dr. T. J. Bokenham has published an account of numerous experi- 
ments made by him as to the real value of the substance, and so fax* 
as can be gathered from the account given in the British Medical 
Journal (Oct. 17, p. 838) it would appear that the crystalline bodies 
occurring in Inula Helenium are difficult to separate on a large or 
commercial scale, and that consequently alantic anhydride was the 
only substance procurable commercially for his experiments* Hie 
other crystallized bodies were, however, obtained in sufficient 
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quantity for laboratory experiments. These experiments showed 
that any of the cxystalline bodies would prevent the growth of the 
tubercle bacillus if present in the proportion of 1 in 10,000, and in 
any ordinary cultivating medium for this bacillus. The effect of 
the administration of the alantic anhydride appeared to be to pro- 
long life for a time in the animals experimented on, but not to 
prevent a fatal result. Helenin has also been lately given with good 
results in leucorrhoea in the dose of 2-4 centigrammes (Rip. de 
Fharm.f Oct., p, 481). (Pharm. Journ., Oct. 31, 1891.) 

Pluohea lanoeolata. 

Desoription— Shrubby, hoary pubescent, with sessile, very coria- 
ceous, oblong or oblanceolate entire leaves, one to two inches in 
length, having strong very oblique nerves on both surfaces. When 
dry, the leaves are of a pale yellowish -green. Heads of flowers in 
compound corymbs about the size of Groundsel, purple, involucre 
bracts contracted at the mouth, outer bracts obtuse, hoary. The 
drug has no marked taste. 

Chemical composition. — The taste of these leaves is saltish and 
aromatic. They yield, in an air-dried state, 1G*93 per cent, of 
mineral matter, consisting largely of alkaline chlorides, the cubical 
crystals of which were deposited on inspissating the alcoholic and 
aqueous extracts of the plant. Caoutchouc, and an organic -acid 
giving a green precipitate with ferric salts, were present, but no 
alkaloid. We have tried some experiments with preparations of 
Pluchea leaves, and conclude that, weight for weight, they are much 
weaker than senna leaves in their cathartic action. 

Tho Existence of a Mydriatic Alkaloid in Lettuce. 

The attention of the author was drawn a few months ago to the 
mydriatic action of an extract prepared at Hitchin from common 
lettuce, Lactuca saliva^ when in flower. On examination, the myd- 
riatic action was found to be due to an alkaloid. The extract 
closely resembled belladonna extract in appearance, smell, and taste ; 
but a dose of 5 grains had been taken without injurious effects. 
Three other commercial extracts of lettuce were examined— namely, 
an extract of wild lettuce, Lactuca virosa, prepared according to the 
directions of the British Pharmacopoeia, the history of which was 
unknown, and extracts of both the wild and the cultivated lettuce 
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prepared at Market Deeping, in Lincolnshire. An extract of that 
variety of the cultivated plant known as Cos lettuce was also 
examined. They all contained an alkaloid which had a very marked 
power of dilating the pupil of the eye. Finally, a dried specimen of 
wild lettuce, collected when in flower, was examined. It contained 
a mydriatic alkaloid. 

The impure alkaloid obtained from the extract was a light brown 
syrup, which possessed powerful mydriatic properties. In order to 
purify it, it was converted into the oxalate. The alkaloid recovered 
from the pure oxalate, when crystallized from chlorofoim, closely 
resembled hyoscyamine, both in appearance and in melting point. 
The aurochloridc was then produced by the usual methods, and this, 
after recrystallization, was obtained in the shining flat needles 
characteristic of the aurochloride of hyoscyamine. The estimation of 
the gold and the base in this compound showed that the alkaloid was 
one of three isomeric mydriatic alkaloids, having the formula 
Q17H28NO®, while its melting point was 159*75° (corr,), and closely 
corresponded with that ascribed by Ladenburg to the aurochloride of 
hyoscyamine. The plant does not appear to contain a second 
mydriatic alkaloid, although it must be remembered that only small 
quantities of material were operated upon. 

The author has just shown that both wild and cultivated varieties 
of lettuce, especially when the flowering stage is reached, contain 
hyoscyamine, the mydriatic alkaloid occurring in Hyoscyamus jiiger^ 
Atropa Belladonnat and other plants belonging to the natural order 
Solanacea, and it is probable that to the presence of this alkaloid the 
sedative and anodyne properties of extract of lettuce are due. 

That this important constituent has been until now overlooked is 
probably due to the fact that in chemical investigations upon lettuce 
the dried milk sap, lactucarium, has alone been examined, although 
its value as a sedative and anodyne is by no means established. The 
author found that lactucarium of both English and German manu- 
facture was devoid of mydriatic properties and contained no alkaloi^ 
whatever. 

The fact that lettuce contains a poiso nous alkaloid is not of great 
importance in connection with its use as a vegetable, since it is only 
used for this purpose in the early stages of its growth, before the 
bitter milk has been produced, when the hyoscya mine is only present, 
if at aU, in minute quantities. The amount of mydriatic alk^oid in 
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the extract prepared from garden lettuce when in flower is not more 
than 0*02 per cent. Nevertheless, cases have been recorded in which 
the immoderate consumption of lettuce has led to unpleasant and 
even fatal results. Lettuce belongs to the natural order Compositm^ 
This is the first occasion on which hyoscy amine has been found in 
plants not belonging to the natural order Solanaceee, {By T, S. 
JDymond, from the Research Laboratory of the Pharmaceutical 
Society of Great Britain.) 

Tagetes erecta. 

The flowers contain a cr} stallizable substance qvercetagetm,\i 2 i,vmg 
the composition +4H®0 ; it is the yellow coloming matter ; 

its reactions in alcoholic solution are the same as those o± quercetin, 
but it differs from the latter in crystalline form and solubility in 
alcohol. (Bull, Soc, Chim, [27] xxviii., 337.) 

Saussurea Lappa* 

Schimmcl & Co. in their Beport (April, 1892) state that Kusht 
root yields one per cent, of a light yellow essential oil, which 
possesses a sp. gr. of 0*982, and a rotatoiy po^^er qf + 15® 20' in a 
tube of 100 mm. It begins to boil at 275®, and about one-half goes 
over below 315° ; then complete decomposition takes place, producing 
a voiy disagreeably -smelling vapour. When treated with soda, a part 
of the oil combines with it, and can be separated by acids. The root 
has a violet odour, but it does not seem to yield an odorous oil of that 
l)ci’fumc. Mesbrs. Schimmel state that the odour of the oil resembles 
at first that of elecampane. After the volatilization of this odour, 
in about 24 hours, the violet odour develops, but not sufficiently 
strong to indicate that the oil could be of practical use. 

Mr. McDoncll, Conservator of Forests in Kashmir, reports that 
the plant grows as high as 9,000 to 10,000 feet. The dried root 
sells at Bs. 25 per maund. It is collected by villagers and paid 
for at Tehsils. The chief purchaser is a Bombay Chinaman. 

CAMPANULACEJE. 

Lobeline. 

The only active principle of Lobelia infiata has recently been investi- 
gated by Dr, H. Dresser. 

Warm-blooded animals poisoned by means of lobeline succumb to 
respiratoiy paralysis, so it is to be included among the respiratory 
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poisons. In dogs the physiological action of lobeline is first manifest- 
ed by a paralysis of the voluntary movements and by a concomitant 
ejcaggeration of the reflexes. Later these efPects are complicated by 
a paralysis of the motor nerves, analogous to that produced by curare. 
Through its paralyzing action on the cardiac branch of the pneumo- 
gastric, lobeline resembles in its action the nicotine group. In warm- 
blooded animals the influence of lobeline is found in a great exalta- 
tion of the respiratory activity. It produces an acceleration of the 
respiratory movement, which is more persistent when the pneumo- 
gastric nerves are intact than when they have been divided. Further, 
the amplitude of the respiratory movements is increased, and the 
power of the respiratory muscles appears to be also augmented. 
Under the influence of comparatively small doses of lobeline, the in- 
hibitory influence of the pneumogastric on the heart, as well as its 
action on the bronchial muscles, is suppr#^««ct^'^ The respiratory 
muscles appear to receive especial stiifft*if?ijfe from the respiratory 
centre when the latter is under the influence of lobeline ; as a result, 
the work accomplished by the heart and respiratory muscles is great- 
ly augmented. In comparison with the other agents which stimulate 
the respiratory functions, lobeline possesses the advantage over hydro- 
cyanic acid in its freedom from depressing action, while it surpasses 
aspidospermine in energy. It therefore seems evident that the 
employment of lobeline as an anti -asthmatic is substantiated by experi- 
mental facts, though the author has not made any clinical experi- 
ments and offers no suggestions as to the proper form of employment 
of this alkaloid, (Archiv.filr Experimentelle Pathologie und Pharma^ 
cologie, 26 Band, Heft 3 und 4.) 

H. Paschkis and A. Smita {Akademie d, Wtssm,, Wien, April 17> 
1890, through Chem, Zeit^, 1890, 594) use the following method for 
preparing lobeline : The herb of Lobelia injlata is extracted with 
water, acidified with acetic acid, the extract partly evaporated, made 
alkaline and extracted with ether. An extract was taken up with 
water and being acid was made alkaline and shaken with ether. 
The ether was evaporated and the alkaloid obtained as a thick oil 
of a yellow colour. For purifying, the alkaloid was dissolved in 
ether, shaken with water acidulated with hydrochloric acid, then 
made alkaline and taken up with ether. This was repeated three 
times, the ethereal solution then dried with potassium hydrate, and 
the ether distilled in an atmosphere of hydrogen. The free alkaloid 
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OP the sulphate was suspended in 10 per cent, potassium hydrate 
solution and treated with 4 per cent, potassium permanganate^ 
until the green colour disappeared only slowly. The mixture 
was then filtered, acidified with sulphuric acid, extracted with ether, 
this evaporated and residue recrystallized from water. This proved 
to be benzoic acid. (^Am, Journ, Pharm,^ 1890.) 


PBIMULACEJE. 

Anagallis arvensis. 

A. Schneegas {Journ. Pharm. von Els, Lothr.^ 1891, 171) has 
separated from this plant two glucosides identical with those obtain- 
ed from quillaia and senega. The plant is said to be used in Mexico 
as a substitute for soapwort. 


SAPOTACEiE. 

'Indian Gutta-percha. 

The natural sources of supply of gutta-percha, and the possibility of 
their exhaustion, were referred to in the Kew Reports^ 1876 (p. 23) ; 
1887 (pp. 30, 31) ; and 1881 (pp. 38-45), A few trees, natives of the 
Indian peninsula, yield substances more or less similar to gutta-percha. 
One of these is Pichopsis elliptica^'DsAz, (=zBassia elliptica^ Isonandra 
acuminata ) . 

The following note on this plant appeared in the Report of the Royal 
Gardens^ Kew, 1881, p, 44 : — 

This tree appears to be common on the Malabar Coast, the forests 
of Coorg, the Wynaad, Travancore, &c. It grows to a height of 80 or 
90 feet. A substance similar to the gutta-percha of commerce is 
procured by tapping, but the tree requires an interval of rest of some 
hours, or even of days, after frequent incision. In five or six hours 
upwards of 1 J lbs. was collected from four or five incisions. The gum 
is hard and brittle at the ordinary temperature, but becomes sticky 
and viscid on the increase of heat. It is not found applicable to all 
the purposes for which gutta-percha is used, but 20 or 30 per cent, of 
it may be mixed with gutta-percha without destroying its qualities.” 
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The same tree is referred to in Watt’s Dictionary of the Economio 
Products of India, Vol. III., p. 102. In this, an extract taken from 
Drury’s Useful Plants of India, suggests that the gum might be 
usefully utilised as a sub -aqueous cement or glue ; or that, on account 
of its perfume when heated, it might possibly be rendered of some 
value to the pastille and incense makers. More recently this gum has 
been analysed by Mr. David Hooper, F.O.S., F.I.O., Quinologist to 
the Government of Madras, and the results are given in the Annual 
Report of the Cinchona Plantations of Madras for 1891, p. 18 : — 

“ Indian Guttapercha, — An abundance of gutta-percha milk has 
been yielded during the dry weather in the WynAd by the Panchotee 
tree (Dichopsis elUptica), and some planters have been asking for 
information on the subject, and inquiring whether it could be made 
into a commercial article. The milk has been known for some years 
to afford what was called Indian gutta-percha or Pala-gum, and has 
been used as an adulterant of Singapore gutta. General Cullen 
brought it to notice 35 years ago, and Dr. Cleghom published a 
memorandum on the subject at the time. It was reported upon by 
experts in London, who found that it was unfit for water-proofing 
purposes, as its solution in coal-tar and turpentine dry up to such 
a brittle consistence that the fabric is useless. It could be used as a 
birdlime or cement, and keeps well under water as a cable insulator, 
especially if mixed with some genuine gutta. By b oiling the milk 
of the Panchotee tree, a white mass separates, which can be kneaded 
by the fingers, but which becomes hard and brittle when cold. The 
brittle character of this substance, I find, is due to a large proportion 
of a crystalline substance found also in true gutta, and called crys- 
talban or alban. Crystalban, according to Payen, occurs to the 
extent of 14 to 19 per cent, in the best kinds of gutta-percha, but 
I have extracted as much as 69*2 per cent, of crystalban from the 
dried secretion obtained from Wyndd. The presence of a large 
quantity of crystals in this gum, of course, would interfere with its 
utility, but crystalban is easily removed by boiling alcohol, and the 
residue consists of a very good and pure gutta-percha. I cannot see 
why this process could not be used to purify the Indian gum and so 
obtain an article similar to the Malayan article.” 

A note on a gum from a closely allied plant {Dichopsis obovata^ 
0. B, Clarke) received at Kew from Burma appeared in the Kew 
Bulletin, 1892, p. 215. (Kew Bulletin^ Dec. 1892.) 
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STYEACEiE. 

The Varieties of Benzoin. 

The source of the different varieties of gum benzoin known to com- 
merce, and many points regarding the mode of pi’eparation of the 
drug, are still, to a large extent, matters of conjecture. Some 
authorities, including Dr. Treub, the well-known director of the 
BuitenjEorg botanical gardens, are of opinion that Penang and Palem- 
bang benzoin are yielded by the same tree, and that the difference in 
the appearance and in the yield of cinnamic acid of the two kinds is 
caused by differences in their mode of preparation. Mr. Holmes 
does not agree with this view, but inclines to the belief that the 
Sumatra and Palembang varieties are both produced by the same 
tree — styrax benzoin — and that the Penang gum is sui generis^ prob- 
ably the produce of the Styrax mhdenticulata^ Miq., which occurs 
in Western Sumatra, H anbury offers no definite opinion on the 
subject, nor does Fliickiger, in his last edition, just published, of the 
Pharmacogtiosie. Contributions to the elucidation of a subject upon 
which so much divergenjpe of view exists among authorities are 
always welcome, and they become doubly valuable when they are 
the result of careful local examination. In London the druggists 
distinguish four varieties of benzoin, — Siam, the costliest variety ; 
Sumatra, which comes next in value ; Penang, which is a comparative- 
ly recent addition to our Materia Medica, and Palembang, the kind 
mostly used by benzoic- acid manufacturers. Leaving Siam gum, 
which is obtained from the mainland of Asia, out of account alto- 
gether, it is evident that the nomenclature of the remaining three 
varieties is not only altogether fanciful, but actually calculated to 
mislead. In Penang itself no benzoin is produced, and the gum 
which is imported by way of that great emporium of the trade of the 
Dutch East Indies is almost entirely, if not wholly, collected in the 
island of Sumatra, Palembang gum also is the produce of the same 
island, Palembang being simply the chief settlement of the residency 
of the same name, in the south-eastern part of the island of Sumatra, 
where a great part of the benzoin of commerce is brought to market, 
and whence it is sent on to Singapore or Penang on its way to Europe. 
Sumatra, though it has been nominally under Dutch rule for over 
two centuries, still contains some of the least-known spots on earth, 
and the detailed account of the cultivation and collection of benzoin 
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in one of tlio remoter districts of the island, which we owe to Mr. L. 
M, Vonck, a member of the Dutch-Indian Civil Service, stationed 
at Sekajoe, in Sumatra, and which is published in the last issue of 
the Journal of the Netherlands Society for the Advancement of 
Industiy, is, therefore, an acceptable addition to our knowledge of 
the collection of this important drug and the manner in which it 
passes into commerce. Mr. Vonck does not refer to the gum, of 
which he speaks either as Palembang, Penang, or Sumatra benzoin, 
and it may, therefore, be taken for granted that those classifications 
are unfamiliar to him. The gum of which he writes, and which 
appears the only kind brought into commerce from south-eastern 
Sumatra, is evidently all obtained from one tree, and seems to corre- 
spond vdth the kinds known to our druggists as Penang and Palem- 
bang. So far as his evidence goes, therefore, it certainly favours 
Dr. Treub’s opinion that there is no difference between the commercial 
source of Penang and Palembang benzoin. The benzoin-tree {Styrax 
Benzoin^ or, in Malay, pohon Kemenjan, or Men j an) occurs, accord- 
ing to Mr. Vonck, in various portions of the high and low lands of 
the residency of Palembang. It grows up to an altitude of about 
600 feet above sea-level, either in small clusters or sporadically 
between other trees. Formerly little attention appears to have been 
paid to benzoin -culture. At any rate, the standard writers on the 
products of the Dutch Indies only mention benzoin as being collected 
from wild-gi’owing trees in the virgin forests of the Upper Blitie, 
on the Lalang and Toengkal rivers, and in the wilds of Batang Lakoh 
in the country of the Koeboes. But the easy nature of the culture, 
and the high prices which good benzoin realised in former years 
(from £6 to £8 per picul), acted as strong incentives to the 
extension of the plantation. There are only a few parts of the 
residency of Palembang in which the benzoin-tree is either scarce or 
non-existent. In some other districts the tree is found wild, but its 
gum is never collected, nor is the tree cultivated systematically. The 
principal districts in which the benzoin -tree is systematically culti- 
vated in gardens are the divisions of Iliran, Banjoeasin, and Moesi 
Ilir. In the Koeboe country, already referred to above, in the 
virgin forests of which the benzoin -tree was formerly of very com- 
mon occurrence, it has now almost been extirpated. The tree 
flourishes in various kinds of soil, but experience shows a high, dry 
eandy soil, free from danger of inundatioD^ to be most fitted for its 
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propagation. On low-lying, rich, and clayey soil the tree grows up 
more rapidly, but its gum is then of such a poor quality that the 
cultivation yields little or no profit. On such a soil there is also 
danger of floods, which are fatal to the tree. Marshy or stony soil 
is altogether unsuited to the culture. The tree is propagated from 
the seed, which is of a reddish colour, almost round in shape, and of 
the size of a marble. It is enclosed in a green shell. When the 
would-be planter has gathered a sufficient quantity of the seeds, which 
are a favourite food of wild beasts of the forest, he plants them out 
in rows in the paddy-field, just before the paddy crop is put in the 
ground. Sometimes the young benzoin -shoots which have grown up 
around the parent stem arc dug out and transplanted among the 
paddy. The object of the plantation on tlie paddy-field is to secure 
the necessary shade for the seedlings, which would be easily killed 
by the fierce sunlight. Two seeds are usually planted in one hole ; 
if both come up, the weaker plant is generally destroyed. If the 
culture takes place by means of young shoots from the parent tree, 
these shoots, before planting, are stripped of their leaves, and placed 
in water in bunches of about twenty-five, being kept afloat between 
two bamboo sticks. When fresh leaves have grown upon the shoots, 
they are planted out in an oblique hole, which is left open for a time. 
The new benzoin -tree grows from the roots of the young shoot, after 
which the stem of the latter perishes. The natives appear to take 
no trouble whatever in weeding their benzoin plantations, and many 
of the plants are therefore suffocated by creepers and weeds. Only 
after a lapse of seven years the native returns to the spot where he 
planted his seeds or shoots for tho purpose of gathering his flrst 
crop of juice. By that time the shoot has grown into a flne tree, 
branching and bearing leaves at the top only, and from 25 to 40 feet 
in height. When once the tapping of the tree has commenced, its 
growth is almost arrested, and the colour of its bark gradually 
changes from pale grey to brown. If the tree is left to grow wild, 
its height trebles or quadruples, some of the specimens in the virgin 
forest being over 250 feet high. The incisions made in the tree are 
almost tiiangular in form, and are made at regular intervals and on 
a systematic and invariable plan, A yellowish juice begins to exude 
from the incisions a week after they are made, but not until six 
weeks or two months after its appearance has it hardened sufficiently 
to admit of being collected. The tree becomes exhausted between its 
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seventeenth and its nineteenth year, the drying-tip process com- 
mencing at the lower part. The natives collect three different 
qualities of gum, classed according to the lightness of their colour 
and their freedom from bark and other imparities. A full-grown 
benzoin -tree yields frexm 1 to 3 catties ( = 1^ to 4 lbs.) every season, 
and its cultivation is a source of considerable affluence to its pro- 
prietor. In the Moesi Ilir District several proprietors own from 50C to 
7,000 benzoin-trees each. During the recent years of low prices, 
however, the cultivation has been cariied on with great want of care, 
and in some parts a garden of 2,000 trees now j ields hardly as much 
gum as a garden of 500 trees did when, some jears ago, the collec- 
tion of gum was carefully attended to. Still, the benzoin -producing 
villages of Sumatra are among the most piosperous in the whole 
island. If, through carelessness, as sometimes happens, the collection 
of the gum from some trees is forgotten duiing the season, the gum, 
after some months, is found to have e:^uded in great lumps, which 
have become quite hard, and are covered with a dirty layer of 
black. These pieces are cut from the trees with an axe, and rouglily 
rinsed in the nearest cieek. Afterwards hot water is poured over 
this gum, ^^hich softens it and renders it fit for packing. Palcmbung 
is the trade centre for the district, and the Chinese merchants there 
are the principal, if not the only, buyers. They systematically adul- 
terate the benzoin by the addition of inferior gum-resins, wood, or 
earth, and it is said that for many years not a single parcel of pure 
benzoin has been exported from Palembang. The average benzoin 
exporis from Palembang are about 700 tons per annum. Mr. Vonck 
mentions that the gum exported from Padang on the west coast of 
IBumatra is more valuable than that brought into commerce from 
Palembang. This has sometimes been ascribed to its greater rich- 
ness in cinnamic acid, but Mr. Vonck believes it to be due rather to 
the greater "*are ^^hich is bestowed upon its collection. As the 
Penang and Palembang gums are the least valuable on the London 
market, and their prices correspond most nearly to the figures given 
by Mr. Vonck as the local value of the gum, equalling from about 
hs, to 40s, per cwt ; this may be taken as additional evidence in 
favour of the view that the Palembang and Penang varieties are 
identical, and that the gum known in London as “ Sumatra is the pro- 
duct of the western districts of Sumatra, and may possibly be obtained 
from a different tree. {Chetnist and Druggist^ Sept. 26^ 1891.) 
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An interesting paper on the origin of Benzoin by Fritz Ludjr 
appeared in Arthiv de Fharmacie, 231-43, an abstract of which is 
contained in the Pharni, Journey April 29, 1893. 

APOCYNACE^. 

Bauwolfla serpentina, Beuth, 

Note on certain reactions of an alkaloid contained in the roots. 

In the Pharmacogrophia Indica^ Vol. II., p. 41G, one of us described 
the proximate composition of the root of the RauwoJJia serpentina^ 
Bcnth., and noted the presence of one or more alkaloidal principles. 
This communication deals chiefly with the colour reactions of an 
alkaloid which we have separated from the roots, and provisionally 
termed pseudobrucine. 

The isolation of the alkaloid in a pure condition was attended with 
difficulty. In our first experiments, the pounded root was exhausted 
with boiling 80 per cent, alcohol, and the alcohol free extract treated 
with cold water acidulated with sulphuric acid, by which a large 
amoimt of dark resinous matter was separated. The aqueous acid 
Solution was then precipitated with Mayer’s reagent, but the preci- 
pitate on decomposition did not yield the alkaloid in a pure condition, 
owing to a certain amount of resinous matter being precipitated 
with the alkaloid by the I'eagent, and which was subsequently 
dissolved by the amylic alcohol employed to separate the alkaloid 
after its liberation from the mercury compound. Attempts were 
made to separate dissolved resinous matter from the aqueous acid 
solution of the alkaloid by agitation v/ith amylic alcohol, but the 
sulphate of the alkaloid was freely soluble in this alcohol. In ether 
the alkaloid was only very slightly soluble. Ultimately, the pounded 
root was percolated with chloroform, the chloroform evaporated off, 
and the extract treated with water acidulated with sulphuric acid. 
The acid aqueous solution of the alkaloid was then agitated with 
chloroform, which separated some colouring matter and a trace of alka- 
loid. The chloroform was then separated and the acid solution made 
alkaline with sodic carbonate and reagitated with chloroform ; this 
series of operations being repeated several times. The final chloro- 
form extract was dried and agitated with ether, which removed traces 
of colouring matter. The extract now formed a cinnamon-coloured 
powder, extremely bitter, soluble in dilute acids, and dissolving 
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in amylic alcoliol or chloroform with a very marked greenish fluor- 
escence. An alcoholic solution of the alkaloid did not crystallize, 
and we failed in obtaining distinctly crystalline salts. A solution 
of the alkaloid in dilute sulphuric acid afforded with alkaline 
carbonates and hydrates a bulky white precipitate ; but even after 
repeated precipitation and re-solution, the physical characters of 
the alkaloid were not materially altered, and its solution in amylic 
alcohol or chloroform still showed a marked fluorescence. A solution 
of the alkaloid in dilute sulphuric acid, when agitated with animal 
charcoal, completely lost its bitterness, the solution being at the same 
time completely decolourized. The alkaloid could be again separated 
from the charcoal by treatment with warm alcohol, the physical 
characters being unaltered. 

The following colour reactions were noted, pure brucine being 
tested at the same time as a control : — 


Keagont. 


Brucine. 


Alkaloid Kuspootc'd to 
be Brucine. 


Cone. Bulph. acid con- 
taining a trace of 
nitnc acid. 

Cone, hydroo. acid ... 
Acetic acid ... 

Cone, nitric acid 


Sulph. acid and bi- 
chromate of potash. 

Sulph. acid and MnO*. 

Chlorine 


Mercurous nitrate, 
with slight excjess 
ofHNO\ 

Mayer’s reagent 

Nitric acid and SnOl®. 

Sulphuric acid and 
potassium nitrate. 


Sulphocyanide of po- 
,tW8ium. 


Pink ... 


Colourless ... 

Colourless 

Scarlet, soon passing into 
yellow. 


Yellow, with tinge of red ... 


Orange 

Red , colour soon discharged, 
decolourized by, ammonia. 

Pink on warming, colour 
deepens on standing. 

Pale yellowish ppt., floc- 
culent. 

Purple, discharged by excess 
of both reagents. 

Red, changes soon into 
yellow. 


White ppt., sol. in excess of 
acetic acid, repptd. by 
NaHO. 


Yellow. 


Yellow. 

Yellow. 

Sjarlet, docs not become 
yellow BO soon as llic 
biucmc*, but only after 
st.iiidmg for some time. 

Shi»ht puiple, not unlike 
th e strychm a reaction , but 
not HO markt d. 

Violet, changing to daric 
brown. 

Red : colour not so soon 
discharged, decolourized 
by ammonia. 

Yellow on warming, but 
no pink colour. 

Pale yellowish ppt., floo- 
culent. 

No purple colour. 

Red, with greenish -purple 
tint at the edges ; red 
colour deepens on stand- 
ing. 

White ppt., eol. in excess 
of acetic acid, repptd. by 
NaHO. 
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Beagent. 


Bichromate of potas- 
sium in acetic acid 
solution. 

Platinio chloride 


Auric chloride 


Potassium ferrocyau- 
ide. 


Alcoholic solution of 
iodiue. 


Brucine. 


Copious yellow ppt., with 
difficulty soluble in large 
excess of acetic acid. 

Thick yellowish floe, ppt., 
wdth difficulty soluble in 
acetic acid, but with ex- 
ception of a few flocks 
completely soluble in 
NaHO. 

Dirty white floe, ppt., soon 
changing to flesh colour, 
soluble in excess of acetic 
acid, but insol. in NaHO. 

Light yellow ppt., soluble 
in dilute IPSO*. The 
presence of acetic acid 
in slight excess prevents 
preeijutation. 

Alcoholic solution of alka- 
loid, rosette crystals. 


Alkaloid suspected to 
be Brucine. 


Copious yellow ppt., wdth 
difficulty soluble in large 
excess of acetic acid. 

Thick yellowish floe, ppt., 
readily solrihle in acetic 
acid, but almost iusolu* 
ble in NaHO. 


Beautiful purplish- red ppt., 
soon changing to dirty 
brown, with a green tinge, 
sol. in excess of acetic 
acid, but insol. in NaHO. 

Light yellow ppt., sol. in 
dil. H®SO*. The presence 
of acetic acid in slight 
excess does not prevent 
precipitation. 

Alcoholic solution of alka- 
loid, no crystalline forms 
on microscopic examina- 
tion. 


Two experiments were made to determine whether the alkaloid 
possessed any physiological properties similar to brucine. In the 
first experiment *15 gramme was dissolved in three drops of acetic 
acid diluted with about two drachms of water, and injected into a 
cat’s stomach at 11-21 a.m. 


11- 37 A.M. — A quantity of half -digested food was vomited ; there 
was a good deal of frothy mucus and constantly dribbling saliva, 
movement of the jaws, and application of the paws to the mouth as 
if to remove somef irritant matter ; the animal restless and much 
distressed. 

12- 30 p.M. — Frothy mucus and saliva still flowed from the 
mouth, but in smaller amount ; vomiting ceased, but now and then 
retches ; animal not so restless, 

1 P.M. — Discharge of saliva ceased ; animal quiet, no further 
symptoms developed. 

In the next experiment *022 gramme of the alkaloid was dissolved 
in acetic acid, the solution evaporated to dryness, the residue dis- 
solved in a few drops of distilled water, and the solution hypoder- 
mically injected into the left hind leg of a small frog at 11-40 a.m. 
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The frog was placed under a large glass funnel and jumped about* 
a tap on the glass being sufficient to make it change its place. 

11-44 A.M. — Frog showed no inclination to move; when its back 
was touched with a glass rod it made feeble attempts to move its 
limbs ; some loss of power was evident, but there were no twitchings 
of the limbs or convulsive movements. 

11-46 A M. — The frog did not move its limbs even when tapped 
on the back ; the left leg appeared quite paralysed. 

11-50 A.M. — The limbs were quite lax, and might be placed in any 
position without the animal making any effort to move them. When 
placed on its back, it now and then made feeble attempts to move 
the light leg ; then the movements stimulated slight twitchings. 
After this, and until its death at 12 noon, it lay motionless, the only 
sign of vitality being an occasional gasp ; limbs flaccid, no convulsions. 
As a control experiment, another frog, a little larger, was injected 
with the same amount of brucine. Two minutes after the injection it 
was perfectly motionless ; there was evidently loss of voluntary power 
over the limbs. When placed on its back and touched, it made no 
effort to move, but slight twitchings of the limbs were noticed, which 
became more marked in about a couple of minutes. Touching the 
back, pinching the limbs, or even gentle tapping on the table, was 
now sufficient to produce rather feeble convulsive movements, but 
there was no spasm, except when thus regularly induced. The frog 
died about ten minutes after the injection. After death the limbs 
were not stiff but rather flaccid. 

Many of the reactions we have described as being afforded by 
the alkaloid we have provisionally termed pseudobrucine were iden- 
tical with those yielded by brucine ; while, on the other hand, certain 
reactions were quite different. The history of the drug shows that 
it is employed as a domestic remedy in the treatment of a large 
number of affections, but there is no evidence to indicate that it is 
supposed to possess any toxic properties. When we are satisfied 
that we have obtained the alkaloid in a pure state, its ultimate 
compoldtion, &C., will be determined. (C. J, H. Warden and AsButant 
Surgeon Chuni Lai Bose, Pharm, Journ.^ A.ug., 1892.) 

Oleander as a diuretic and heart-tonio. 

F. V. Oefele {Pharm Pr., Oct. 24, 1891, pp, 2-5) draws attention 
to the acUon of this plant as a diuretic and heart-tonic in place of 
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digitalis. He considers an infusion of the fruit to be preferable to 
all other preparations: the inf usion may be preserved from deteriora- 
tion by the addition of a little glycerine or spirit. Dr, von Oefele 
considers that a maximum dose of J of a gram of the raw drug or its 
equivalent in solution should not be exceeded in the 24 hours. 
{Nouveaux liemcden^ Jan. 24, 1892.) 

Hunteria corymbosa, Roxh.^ Wight Ir., tt. 428, 1294 ; Bedd. 

For. FL iuy U 265. • 

Tlio bark of this tree, a native of the Decean Peninsula, Coro- 
mandel Coast, Tavoy, Peiiaug, and Ceylon, has been shown by 
Greshoff (^Meded, uit S'lands Plant. , vii., p. 55) to contain 0*3 per 
cent, of a crystalline alkaloid, which also forms crystalline salts, and 
gives a beautiful violet coloration with Erdmanu^’s and Frohde’s 
reagents. It is a strong poison, and has a sharp, burning taste, even 
when diluted to 1: 10,000. 

Vinca pusilla. 

This plant is called Mulakapundu in Tamil, and the ryots of South 
Arcot say that if cattle graze upon it they become giddy and 
die. We have chemically examined this plant, and find that the 
poisonous property is due to an alkaloid named Vincine, which is 
distinguished by giving a earmiue-i*ed colour with pure nitric acid. 

ASCLEPIADEiE. 

Gymnema sylvestre. 

In doses of 0*3 to 0*4 gram, gymnemic acid acts as an emetic. In 
much smaller doses it is stated to be very effective for distinguishing 
the taste of bitter drugs. For this purpose a | per cent, aqueous 
solution containing a small addition of alcohol is used for rinsing the 
mouth immediately before taking the medicine. 

The aeid is obtained by moisteuiug the powdered plant with a 
solution of caustic soda, allowing the moist mass to stand in a per- 
colator for two days, and then extracting with benzin. After 
removing the benzin from the percolate by distillation, the residue 
thus left is repeatedly washed with ether and dried. The pro- 
duct forms a brownish crystalline powder, which is soluble in 100 
parts of water, freely soluble iu alcohol and insoluble in ether and 
chloroform. It is decomposed by acids. (^4. Quirim) Pkarm, Zeiiungy 

1B91, 403.) 
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LOGANIAOEJE. 

Stryohnine in snake-bite. 

An interesting illustration of the antagonistic action of poisons is 
given in a letter we have received from Mr. W. Rush ton, addiessed 
to his brother in Tiismania by Dr. Mueller, of Yackandandah, 
Victoria, in which he states that in cases of snake-bite he is using a 
solution of nitrate of strychnine in 240 parts of water mixed with a 
little glycerine. Twenty minims of this solution are injected in 
the usual manner of a hypodermic injection, and the frequency of 
repetition depends upon the symptoms being more or less threaten- 
ing, say from 10 to 20 minutes. When all symptoms have 
disappeared, the first independent action of the strychnine is shown 
by slight muscular spasms, and then the injections must be discon- 
tinued unless after a time the snake -poison again reasseits itself. 
The quantity of stryclmiuc required in some cases has amounted to 
a grain or more within a few houis. Both poisons aie thoroughly 
antagonistic, and no hesitation need bo felt in pushing the use of 
the diug to quantities that would be fatal in the abbcncc of snake- 
poison. Out of about one hundred cases treated by tliis method, 
some of them at the point of death, there has been but one failure, 
and that arose from the injections being discontinued after one and 
a quarter giain of strychnine had been injected. Any pait of tlio 
body will do for the injections, but Dr. Mueller is in the habit of 
making them in the neiglibouihood of the bitten part or diiectly 
upon it. {Fharm. Joiirn , June 1 3, 1891.) These icsults are oppobed 
to the experiments instituted by the Commission appointed in India 
to investigate the influence of artificial lespiration, intravenous 
injection of ammonia, ^c., in Indian and Australian snake-poisoning 
(1874). More recently, A. A. Kanthack (/r. Physiology^ Yol. XIIL, 
Nos, 3 and 4, 1892) has shown that strychnine is neither a chemical 
nor physiological antidote of cobra-albumosc ; and ho is of opinion 
that “no false hopes should be raised or fostered as to a cure by 
strychnia.’^ 

BORAGINEiE. 

The active principle of the Boragineae 

Schlagdenhauffen and Reeb have examined the roots, stalks, leaves 
and seeds of Cynoglossum. officinale and Heliotropium europ<eum>. 
Petroleum ether extracted from the roots a coloui’ed substance 
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analogous to alkanot red. By subsequout treatment with alcohol an 
alkaloid was obtained which the authors term cynoglossine. It is 
hygroscopic, combines with acids, forming uncrystalli^iable salts 
which arc decomposed at 100° 0. The base was also found in the 
seeds, but not in the leaves or stalks. Cynoglossine has a toxic 
action; injected hypodermically 0*001 to 0*00*2 gram caused violent 
convulsive movements in a frog, followed by death after several 
lroin*s. 0*050 gram repeated several times caused nausea and vomit- 
ing in a pigeon and death without convulsions. In a rabbit weighing 
J>*5()0 kgs. a dose of about one gram produced narcotism and convulsive 
movements. (^Pharm, Post^ xxv., 1.) 

We have received from Afghanistan, under the names of Gaozahan 
and GaUi-gaoznhan, the leaves and flowers of Trichodesma molle^ 
DO. ; and Aitchison (^Notes on Prod* of IF, Afghantslan and N.-E 
Persia^ p. 12) records the collection of the corollas of Anchusa 
italic Betz., to bo cmiiloyed as GiiUi-gaozabatu 

SOLANAOE^. 

Lyoopefrsicum esculentum, Mdler. 

The tomato fruit has been chemically examineJ by Gr. Briosi and 
T. Gigli, Oil an average the fresh fruit contains : Seeds 10*0 per 
cent., pulp 85*4 per cent., and skin 3*7 per cent. The pulp can be 
separate 1 inti a yellow juice and a rod residue, which is tasteless 
after washing ; the juice on an average has the specific gravity 
1*0217, and contains lovulose, citric acid (0*4 to 0*65 per cent, of 
the juice), albuminoids, and ash which is composed of 00 per cent, 
potassium salts. Minute traces of alkaloid are indicated ; tartaric 
acid could not be detected. The red residue will impart its colouring 
matter to ether, alcohol, chloroform, and aqueous alkalies. The 
alcoholic solution is not changed by ferric chloride, dilute acids or 
Ikalies ; on addition of strong nitric acid a transient blue colour is 
produced ; the residue on evaporating the alcoholic solution becomes 
blue by adding sulphuric acid ; the colouring m ittor resembles that 
of saffron. (Chemiher Z/g,, 1891, 205.) 

Mr. Frederick Davis has found that English -grown tomatoes sub- 
jected to distillation with water afford a volatile substance analogous 
to oil of onions or garlic. The crude oil obtained by distilling 
twenty-eight pounds consisted of oxide and sulphide of allyl. The 
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crude oil acted upon by metallic potassium to separate the 
oxygenated product, and the pure oil removed ; this upon analysis 
proved to be represented by the formula (Year-book of 

Pharmacy^ 1892, p. 615.) 

ScAanaceous Alkaloids. 

The surprising statement made rather more than three years since, 
by Messrs. Schering, tliat befladonna roots contain practically only 
hyoscyamino, and that atropine obtained from them is probably a 
product of change occurnng during the manufacture, suggested to 
Dr. Schtitte to undertake a thorough investigation of the subject, 
and he has Just published his results in a long and interesting paper 
Oct. 30, p. 402), In thefii'st place the infiaence of methods 
of preparation upon the conversion of hyoscy amine into atropine was 
tested. Dr. Will had already stated that contact with an alkali is 
sufficient to effect this change, and Dr. Scliiitte found that the same 
result is produced by repeated rccrystallizations from acidulated 
water, as well as by long keq)ing of by oscy amine in solution or in 
the form of a gold salt. It was further ascertained that in fi actional 
precipitation the gold salt of atropine, if any should be present, is 
thrown down before that of byoscyamine, and the inference lias 
been drawn that if any atropine gold salt be thrown down at the 
commencement of the precipitation in a properly -conducted experi- 
ment, it represents atropine existing as such in the plant -part, and 
that any obtained from a mother-liquor after the removal of the 
byoscyamine represents a product of alteration. The influence of 
age and period of vegetation upon the alkaloids in the roots was 
next investigated. It was found that young fresh roots (1 to 2 
years), collected from a basaltic district, whether gathered in the 
spring, summer or autumn, contained only byoscyamine, but that 
older roots (8 years and upwards) always contained, besides much 
byoscyamine, a little already-formed atropine. Similar results 
were obtained with roots fi’om old cultivated plants and roots that 
bad been kept several years. The amount of alkaloid was consider- 
ably greater in the roots collected in summer than in the spring 
roots, and fell off again in the autumn, but more rapidly in the old 
than in the young roots. The averages obtained at the three 
periods were for young roots 0*127, 0'452, and 0*458 per cent., and 
for old roots 0*174, 0*358, and 0*280 per cent. Spring and autumn 
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leaves of the belladonna plant both contained principally hyoscya* 
mine, with small quantities of ready -formed atropine. As to the 
fruit, the unripe berries of the wild plant contained chiefly hyoscya* 
mine and a little atropine, but the ripe finiit contained only atropine. 
The ripe berries of cultivated plants, however, yielded both hyoscya- 
mine and atropine, while the ripe berries from var. hitea gave 
atropine and a small quantity of a base probably identical with 
Hesse’s atropamine. Turning to other Solanaceous plants, fresh 
and old stramonium seeds yielded chiefly hyoscyaminc, together with 
small quantities of already-formed atropine, and scopolamine. The 
leaves of the potato plant (Solanuni tuber ositm), besides yielding 
betaine, gave indications of the presence of an alkaloid having a 
mydiiatie action, wliich seemed also to resemble a mydriatic base 
pro‘'Ont in Solunmn nigrum and Lycium barbamm^ The leaves of 
Nitotiuna iahucum also yielded traces of a mydiiatic alkaloid, and 
lastly the seed, herb, and root of Anisodns lioidus all contained 
hyoscyaminc only. (Pharm, Journ., Nov. 28, 3891.) 

Tobacco Smoko. 

Tobacco-smoke varies in character according to the proportion of 
air admitted during combustion, oxidation being necessarily more 
porf(»ct in the case of a cigar than when the tobacco is smoked in a 
pipe. In the latter case, a portion of the condensible products is 
dc])o&itcd in the liquid state. Tobacco -smoke consists in part of 
permanent gases, the proporiions of carbon dioxide and carbon mono- 
oxide in which have been determined by G. Krause. Vohl found 
sulphuretted hydrogen and hydrocyanic acid, and from 0*7 to 2*8 
grammes of ammonia for 100 of tobacco smoked. Vohl and Eulenbcrg 
{Anh» Vharm,, [2], cxlvi., 130) experimented on the smoke of strong 
tobacco, burnt both in pipes and in the form of cigars. The smoke 
was first aspirated through a solution of caustic potash, and then 
through dilute sulphuric acid. The alkali absorbed carbon dioxide, 
suli)huretted hydrogen, hydrocyanic, formic, acetic, proponic, butyric 
and valeric acids, phenol and creosote ; the presence of caproie, caprilic 
and succinic acids could not be ascertained conclusively. The 
acid absorbed ammonia, pyridine, 0®H®N, and all the homologues of 
the series to viridino, C^®1I'®N, inclusive. In addition to the above, 
carbon monoxide, methane, and several hydrocarbons of the acetyl- 
ene series were detected. Pyridine was the chief base in the smoko 
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from pipos, while colliilino was the prominent base in cigar-smoke* 
Vohl and Eulenberg conclude that the nicotine of tobacco is com- 
pletely decomposed during the process of smoking, and that the intense 
action of tobacco-smoke on the nervous system is due to the presence 
of bases of the pyridine scries. There is no doubt that some 
observers have mistaken these bases for nicotine ; but Melscn’s 
experiments {BingL Volyt. Jour,^ xlvii., 212) appear to be conclusive 
as to the presence of nicotine, which that chemist isolated in a 
condition fit for analysis, and to the amount of about 33 grammes for 
kilogrammes of tobacco smoked, or about one -seventh of the 
quantity originally prcfeciit. (^Allen^s Com, Organ* Anil.^ hi., pt. 2.) 
A. Gautier has since observed that the volatile liquid products 
formed when tobacco is smoked in a pipe consist chiefly of basic 
compounds. They contain a large proportian of nicotine, a higher 
homologue of nicotine which pre-exists in tobacco leaves, 

and a base C®1I*N0, which seems to be a hydrate of picoline. Other 
less volatile bases, including hydropyridines, are also formed. These 
alkaloids result from the decomposition, at a comparatively low 
temperature, of the carbopyridic and carbohydropyridic or analogous- 
acids present in tobacco. (/. Chem* Soc,^ April, 1893.) 

The alkaloidal contents of the Seeds and 
Tincture of Datura Stramonium. 

The jirincipal constituents of stramonium seeds, according to Fliic- 
kiger and Ilanbuiy’s Pharmacographh (p. 4G1), arc an alkaloid, 
existing in combination with malic acid, and a fixed oil, of wliich the 
seeds arc said to contain 25 per cent. The alkaloidal constituent 
was first isolated by Geiger and Hesse in 1833, and in 1850 was 
submitted to examination by Von Planta, who came to the conclusion 
that it was identical with atropine. This statement was subsequent- 
ly confirmed by E. Schmidt (/?cr. dcr Deutsch. Oliem, xiii., 

370), who, however, afterwards modified his views, and concluded 
that daturine was really a mixture, in varying proportions, of atropine 
and hyoscyamine der Pharmacies xxii„ 329). 

Ladenburg also showed (Berichte Chem, Gcs.^ xiii,, 909) that 
straulonium contains two alkaloids, which he designated heavy and 
light daturine, the former consisting of atropine and hyoscyamine, 
and the latter of hyoscyamine only. 



APPENDIX. 


188 


As to the distribution of the alkaloid in the plant, and the com- 
parative strength of the seeds and the leaves, very little reliable 
information is obtainable. 

Ilurtz and Hopp (Annal (hr Thorap,^ 1862, p. 22) inferred, from 
experiments made by them, that an extract from the seeds possessed 
five times the physiological activity of an extract from the leaves. 
Evidence of this kind is, however, of very little value unless the pro- 
portionate amount of extract obtained from the seeds and the leaves 
is stated, as the yield varies within wide limits. The alkaloidal 
content of the seeds is given in Pharmacof/raj^hia as *1 per cent, and 
that of the leaves as *02 to ‘03 per cent. 

Ilurtz (B rug (j Isis' Circular, Aug,, 1884) reports having obtained 
a yield of daturine from the seeds of *167 per cent. 

E. Schmidt {Yeur-hooh of Pharmacy, 1885, p, 242) obtained 
from 5 kilos of each of four specimens of seeds, 12*5, 18*4, 2*6, and 
10*2 grams alkaloid, equivalent to a percentage yield of *2.5, *37 
*05, and *20 respectively, 

A. B. Lyons (Manual of Practical Assay estimating the 
alkaloid by titration with Mayer’s solution, found the average yield 
of alkaloid by five spedinens of the seeds to be from *45 to *55 per 
cent., and that from eight specimens of the leaves to be *40 to 25 
per cent. 

If these results could be trusted, they would appeal* to indicate 
that tlie percentage of alkaloid in the seeds and leaves is practically 
the same, but the i)roccss of estimation by titration with Mayer’s 
solution almost invariably gives results which arc too high, and a 
systematic examination of a number of samples of the seeds and 
leaves, with a view of ascertaining their relative alkaloidal strength, 
is still needed. 

For the purpose of our experiments, eleven specimens of stramonium 
seeds were obtained, and a scries of tinctures made from each, by the 
B. P. process, with menstrua of 80, 70, 60, 50, and 40 per cent, 
strength (by volume). It was remarked that all the tinctures became 
opalescent when^kept, and all threw down a more or less abundant 
-deposit. The latter varied greatly in appearance, that from the 80 
and 70 per cent, tinctures apparently consisting of fatty matter in a 
semi-transparent crystalline condition, while the deposit from the 
tinctures of lower alcoholic strength was darker in colour and 
appeai’ed to pai’take more of a resinous character. 
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In addition to the seed tinctures, we also prcjiarcd, for the purpose 
of comparison, throe series of tinctures fiom the leaves, menstrua of 
the same alcoholic stiength, and the same propoition of drug to 
menstruum being used, as in the case of the seed tinctures. 

Before proceeding to the quantitative estimation of the alkaloid, a 
few preliminary experiments were tried, in order to ascertain whether 
the process employed for the estimation of the alkaloid in tinctures 
of henbane and belladonna was equally well adapted for the 
estimation of tlie stramonium tinctures. 

For this purpose 300 c.c. of a standard tincture was prepared 
with a 60 per ceut. menstruum, and the alkaloid estimated by tlie 
following processes, the usual precautions being taken to prevent 
loss of alkaloid in washing with chloroform, &c. : — 

Experiment /. — Fifty c.c. of the tincture was evaporated to low 
bulk with addition of water, until all si)irit had been removed. The 
residual liquor was allowed to cool and was then acidified witli 
dilute sulphuric acid, and freed from fat and colouring matter by 
means of chloroform. It was then made alkaline, and the alkaloids 
removed by shaking with three successive portions of chloroform. 
From the mixed chloroformic solutions the alkaloids were extracted 
by three agitations with acidulated water, and were afterwards 
regenerated from the mixed acid solutions, after addition of exce«?s 
of ammonia, by shaking out with chloroform. The latter solution 
was then shaken with ammoniated water, and after separation was 
drawn off and evaporated, and the residue dried at 100° and 
weighed. 

Experiment II , — The tincture was e\ aporated to low bulk, the 
residual liquor allowed to cool, and an excess of dilute sulphuiic 
acid added. It was then freed from fat and colouring matter by 
means of chloroform, a slight excess of ammonia added, the alkaloids 
shaken out with three doses of chloroform, the latter solutions 
mixed, and after treatment with ammoniated water evaporated, and 
the residue diied and weighed. 

Experiment III , — The tincture was evaporated till all spirit was 
removed, and the residual liquor acidified with dilute sulphuric acid 
and shaken with chloroform (ind ether in turn, till the latter came 
away colomdcss. The alkaloidal solution was then made alkaline 
with ammonia, the alkaloids shaken out ;yith ihu*(* successive 15 c.c. 
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ether (sp. gr. *717), the mixed ethereal solutions evaporatted, and 
the residue dried and weighed. 

Experiment IF , — The tincture was evaporated to remove the 
spirit, the residual liquor acidified, and colouring matter removed by 
means of chloroform. It was then made alkaline and the alkaloids 
extracted with chloroform. From the chloroformic solution the 
alkaloids were removed by agitation with acidulated water, tho 
latter solution treated with a slight excess of ammonia ; the alkaline 
liquid shaken with three successive portions of ether (sp. gr. •717), 
and the mixed ethereal solutions evaporated, and the residue dried 
at 100°, and weighed. 

Experiment V , — This was conducted exactly as No. II., the oil 
being removed by means of petroleum ether before the preliminary 
treatment with chloroform. 

The results were as follows : — 


Experiment I. 50 c.c. 

tincture = *014 gram alkaloids. 

Experiment II. 50 c.c. 

„ = -016 


Experiment III. 50 c.c. 

„ = -012 


Experiment IV. 5d c.c. 

„ = -010 


Experiment V. 50 c.c. 

„ = -014 



These results indicated that the method of extraction by means of 
chloroform was thoroughly reliable, notwithstanding the presence of 
fixed oil in the tincture, and also showed that the preliminary 
treatment with petroleum ether, in order to remove the oily matter, 
was unnecessary. Confirmatory experiments with a 70 j)er cent, 
tincture, by processes II. and V., gave the following results 
No. II. 50 c.c. tincture = 'Olo gram alkaloids. 

No. V, 50 c.c. „ =014 

The exact details of the process adopted are as follows : — 

Fifty c.c. of the tincture to be estimated is introduced into a por- 
celain dish, and evaporated over a water-bath to low bulk ; water 
being added, if necessary, until all the spirit is removed. The resi- 
dual liquor is allowed to cool, and is then acidified by the addition 
of 1 c.c. semi-normal sulphuiic acid, and the liquid filtered through 
cotton wool into a separating funnel. The dish and filter are rinsed 
first with a little acidulated water and then with 16 c.c. chlorofoim, 
the rinsings added to the contents of tho funnel and the whole 
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well shaken. After separation the chloroform is drawn off, and the 
process repeated with 10 c c. chloroform. The washings are mixed 
and freed from traces of alkaloid by shaking with three successive 
small portions of acidulated water, and these are separated and 
added to the original solution. The latter is then made alkaline with 
ammonia, and the alkaloids extracted with three successhe 15 c.c. 
chloroform. To obtain the alkaloids in a pure condition, they are 
withdrawn from solution in chloroform by agitation with three 
successive small portions of acidulated water, the mixed acid solutions 
made alkaline with ammonia, and the alkaloids taken out by agita- 
tion first with 10 c.c. and then with two successive 5 c.c. chloroform. 
In cases where the final acidified aqueous solution was not colourless, 
the process of shaking out was repeated. The mixed chloroformic 
alkaloidal solutions were afterwards shaken with ammoniated water, 
and after separation were drawn off and evaporated over a water - 
bath, and the alkaloidal residue heated at 100^ until the weight 
was constant. 

The above process was found to be applicable to the majority of 
the tinctures without any modification ; but with others greater 
difficulty was experienced than had been the case in any of the 
estimations previously made. 

This arises from the fact that in many specimens of stramonium 
seeds there seems to exist some substance soluble both in alcohol and 
water, and not removable by chloroform either from an acid or 
alkaline liquor, and which possesses the property of emulsifying 
chloroform when that liquid is shaken up with a solution contain- 
ing it. 

No difficulty was experienced in removing the oil and colouring 
matter, but when the extract was made alkaline and shaken with 
chloroform, emulsification took place, and the chloroform refused to 
separate out clear, even after standing for some hours. Separation 
into two layers did, however, take place, the upper layer consisting 
of a brown alkaline mother -liquor, and the lower layer of emulsified 
chloroform containing the alkaloid in solution, and holding in 
suspension some of the mother-liquor. It was ascertained that all 
the alkaloid was taken out by the chloroform, and two processes 
were devised, whereby it could be extracted from the chloroform 
emulsion and obtained in a pure condition. By the plan first 
adopted, the original alkaline liquor was shaken with three 
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successive 15 c.c. chloroform, and after separation these were drawn 
off in turn and mixed. The mixed chloroformic solutions were 
then shaken up with four successive small portions of acidulated 
water, by which means all the alkaloid was taken out, together 
with the mother-liquor included in the chloroform magma, and 
the latter separated out clear. The acid solutions were mixed and 
made alkaline, and the alkaloids again shaken out with three 
successive portions of chloroform. The latter were drawn off and 
mixed and the process repeated (usually five or six times) until a 
point was reached where the alkaloidal solution became almost colour- 
less, and a perfectly clear chloroformic solution was obtained. 
"When this point had been attained, the alkaloids were once more 
extracted with acidulated water, the latter solution made alkaline, 
the alkaloids again taken out with chlorofoim, the chloroformic 
solution shaken with aramoniated water, and after separation drawn 
off and evaporated and the residue dried at 100° and weighed. The 
loss of alkaloid by this process is very slight, and there is no waste 
of chloroform, the same portion being employed all the way through 
for shaking out the alkaloids, a fresh quantity being used only for 
the final extraction of the pure alkaloid. The process, however, was 
a very long and tedious one, each estimation occupying four or five 
hours. 

The following modification was found to give reliable results, and 
to shorten materially the time occupied by each estimation : — 

Tlio chloroform magma is introduced into a separating funnel and 
shaken vigorously, when, as a rule, about half the chloroform 
separates out and can be run off. To the remaining emulsion 5 c.c. 
of 90 per cent, alcohol is added and the whole well shaken and then 
allowed to stand, when a perfect separation into two layers takes 
place, the lower layer consisting of chloroform and alcohol, and the 
upper layer of a brown alkaline aqueous liquid. The whole of the 
alkaloid is taken out by the chloroform. The latter is drawn off and 
added to the portion previously separated and the alkaloid extracted 
by shaking with three portions of acidulated water. The acid solu-‘ 
tions are mixed and made alkaline and the alkaloids recovered by 
means of chloroform. This process is once repeated, and the final 
chloroformic solution, after shaking with ammoniated water, is 
drawn off and evaporated, and the residue dried at 100° and weighed. 
These two modifications of the process of estimation were tried side 
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by side on four of the most troublesome samples of tincture, and the 
results in each case were exactly concordant. 

The alkaloid as obtained by either of these processes is in the form 
of a perfectly colourless, transparent fused mass. It is soluble in 
water and dilute acids, and the reactions generally correspond with 
those of the alkaloidal residue obtained from the belladonna tinctures. 

A glance at the table will show that the most perfect exhaustion of 
stramonium seeds is effected by the use of a 60 or 70 per cent, men- 
stinium, the average yield of alkaloid by the tinctures prepared with 
menstrua of these strengths being equal. It is open to question, 
however, whether a better preparation could not be obtained from 
the leaves. The chief objections to the tincture prepared from the 
seeds are that it almost invariably becomes turbid and deposits when 
kept, and also becomes opaque on dilution, which objections do not 
apply to a 50 per cent, tincture of the leaves. 

The results of the examination of the leaf -tinctures are appended to 
the table. The leaves from which No. 1 series was prepared were 
gathered from plants grown by one of us (Farr), and the deficiency 
of alkaloid is doubtless accounted for by the persistent rain and lack 
of sunshine which characterized the past season. The tinctures made 
from the other two specimens, however, gave the same average of 
alkaloid as the seed tinctures. Lyons’ results, referred to above, 
go to show that the alkaloidjil strength of the seeds and leaves is the 
same, and should this fact be established as the result of further 
work upon the subject, we should recommend that this tincture, like 
those of henbane and belladonna, be prepared from the leaves, on the 
ground that a 50 per cent, tincture of the leaves is a more elegant 
pharmaceutical product than a 60 per cent, tincture of the seeds. 

The results tabulated go to prove that the alkaloidal content of 
stramonium seeds does not vary to anything like the same extent as 
does that of most other drugs, the yield of the tinctures varying 
between the limits of -020 and *034, with an average of *026 per cent. 

This tincture, like those of henbane and belladonna, readily admits 
of standardization, and the standard should be fixed not lower than 
•025 per cent.. 

Tlie average amount of alkaloid contained in the seeds, calculated 
upon the basis of our results, is about *2 per cent. 
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The percentage amount of the extractive in tinctures was ascer<» 
tained by evaporating 10 c.c. of the sample over a water-bath, heat- 
ing the residue at 100° till the weight was constant, and multiplying 
the result by ten. 

It will be remarked that the last five senes of tinctures show a much 
higher yield of extract than the first six, and it will also be noticed 
that the difference is more marked in the case of the tinctures pre- 
pared with the stronger menstrua. This discrepancy is accounted 
for by the fact that series 1 — 6 were made, as the Pharmacopoeia 
directs, from the bruised seeds, while the drugs employed in the 
preparation of series 7 — 1 1 were reduced to somewhat fine powder 
before being converted into tincture. We have previously pointed 
out, in connection with the tinctures of conium and colchicum, that 
it is not advisable to reduce the drug to a fine state of disintegration. 
The sole result, in the case of stramonium seeds, is to expose the oily 
albumen to the free action of the menstruum, and as a consequence 
to load the tinctures pi’epared with the stronger menstrua with a 
quantity of oily and in all probability inert matter. This is proved 
(as was the case with tincture of colchicum) by the remarkable varia- 
tion in the yield of extractive, by the tinctures of higher and those 
of lower alcoholic strength. As a general rule, the weaker the men- 
struum, the greater the percentage of extractive in the resulting 
tincture, but in the (;ase of seed -tinctures this rule is reversed. 
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Series No. 3 was made from seeds gathered in 1889. 

(l?y E, H, Farr and i?. W rights “ Pharm, Journ,,'^^ Jan, 16fA, 1892.) 
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ACANTHACEiE. 

Note on the presence of a Cholesterol in the roots of 
Hygrophila spinosa. 

In the Fharmacogra])hia Indica, one of us described the physical 
properties of a principle isolated from the roots of the Hygrophila 
spinosa, which was not unlike a cholesterol. Subsequently, through 
the kindness of Dr. Dymock, we obtained a large supply of the roots, 
and were able to separate a sufficient amount of the material to 
admit of its thorough purification and ultimate composition being 
determined. 

For ultimate analysis the principle was crystallized from light 
petroleum ether, and the combustion made in an open tube in a 
current of oxygen. The tube had been in use some time and was 
in very good working order. The results obtained led to the follow- 
ing formula : — 
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At 175° C. (uncor.) the cholesterol commenced to soften, and 
melted at 184° (uncor.). The fusing point would appear to be higher 
than that of any cholesterol hitherto isolated. We were unfor- 
tunately unable to determine the specific rotatory power. 

In purifying the cholesterol an alcoholic extract of the root was 
dried and exhausted with ether. The dry ether extract was treated 
with dilute sulphuric acid, and the insoluble residue taken up by 
ether. The ether extract was next boiled with aqueous caustic 
potash, the solution evaporated to dryness, and extracted with 
petroleum ether. The petroleum ether extract was boiled for some 
hours with alcoholic potash, the solution evaporated to dryness, and 
extracted with petroleum ether. The petroleum extract was of a yel- 
low colour, and in order to decolourize it, it was dissolved in absolute 
alcohol, and the solution agitated with purified animal charcoal ; 
this, however, failed to remove the whole of the colour, and the 
following experiment was adopted. The alcohol was evaporated off, 
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the residue dissolved in petroleum ether^ ahd the soluti on agitated with 
proof spirit ; by this means most of the colouring matter was removed. 
The -cholesterol was finally several times crystallized from petroleum 
ether, and was obtained perfectly white. A benzoyl derivative was 
also prepared. Evaporated with a drop of nitric acid and the dry 
residue moistened with ammonia, an orange colour developed, but 
no change was induced by the addition of caustic potash. The violet 
reaction with ferric chloride and HCl applied as described by Ford 
was very marked. The sulphuric acid and chloroform reaction was 
conducted in a stoppered bottle ; the chloroform layer at first became 
yellowish -brown, then blood-red, finally darkening to reddish- purple ; 
the sulphuric acid and stratum was of a pink colour, and in some 
experiments fluoresced. (2?y C. J. H. Warden^ and Assntant Suigeon 
C. Z. Assiiitant Chemical Exammer to Government of Bengal^ 

LABIATE. 

Salvia maoroBiphon, 

The Kanocha seeds referred by us (Vol. Ill,, p. 265) to Phyllan^ 
thus madraspatensis have been shown by Di. O. Stapt to belong to 
a species of Salvia. Dr. Stapt bought the drug in the bazaars of 
Ispahan, where it was known by the Peisian name Marv. A drug 
called “ Merw” was mentioned by Abu Mansur in 1055, and Selig- 
mann refers it to Origanum J/art, L., a native of Syria Aitchison, 
in his Notes on the Products oj JVestein Afghanistan, mentions 
“ Salvia (?)” as the origin of the nutlets known as Kanoucha or 
Kanouncha^ {Pharm, Journ,^ March 11, 1893.) 

InflLuenoe of Menthol on the gastno functions.* 
Following Professor I. T. Tchudnovsky’s suggestion. Dr. Vladi- 
mirsky has carried out a set of expenments on seven healthy subjects 
(six men, including himself, and one woman), aged from 24 to 32, 
the drug being administered with food, in the dose of 0*3, 1*0 and 20 
grammes The author has arrived at the following conclusions ; — 
(1) The drug (in any of the doses stated) very markedly dimi- 
nishes the proportion of free hydrochloric acid in the gastric juice^ 
the decrease attaining its maximum in about 1 or 1^ hours after 
the ingestion. 

*6/. Peteribiirg Inaugural DnseHaUon, 1891, No. 77, p. 44, Medical 
OhfonuiU^ August, p. 367. 
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(2) In persons presenting a more or leas weakened motor power 
of the stomach, the decrease lasts longer than in those with a normal 
one. 

(3) The digestive power of the gastric juice is diminished. 

(4) The tj ansformalion of proteids into peptones is retarded (hence 
an increased proportion of propeptones, intermediary products of 
peptonisation). 

(5) The proportion of lactic acid in the gastric juice is aug- 
mented, the lise proceeding parallelly with diminution in the propor- 
tion of free hydrochloric acid. 

(6) The motor power of the stomach grows weaker (in about one 
hour after the ingestion) ; in initial stages of the digestion, however, 
it may occasionally undergo some increase. 

(7) The absorptive power of the organ improves, which seems to 
be dependent upon a favourable (stimulating) influence of menthol 
on the circulation. 

(8) Contrary to the statements of Ossendowski (t zde the Journal 
of Laryngology and Rhgnolo(jy^ May, 1890, p. 202), L, Braddon, 
M, Beichert, S. Bosenborg, Hugo Koster, and many other observers, 
menthol does not appear to possess any special “ appetite -making ” 
power. 

(9) In 1 and 2 gramme doses, the remedy gives rise to a kind of 
intoxication, followed, in 4 or 5 hours, by sensations of languor and 
drowsiness. 

(10) Menthol may prove useful as a substitute for camphor. {By 
Nikolai A. Vladimirhky^ 

Ustukhadus and Gul-i-sirwaj. 

We have received from Afghanistan, imder tho name of 
Ustukhudus (Stsechas), the flowering tops of a labiate plant which 
appears to be a Moluccella\ it has enlarged purple calices and 
Balm -like odour. 

In the same parcel we received, under the name of GuUi^>8irwaj\ 
the large rose-coloured calices of Hymenocrater elegansj Bunge, 
containing the ripe nutlets ; the calices have an agieeable aioniatic 
odour and are mucilaginous. 
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AIlISTOLOCHIACEiE3. 

Aristoloobine and Aristin. 

These two substances have been obtained from the roots of 
Aristolochia argentina by Dr. O. Hesse, who gives the following 
account of tliem (Pharm, Journ.y Jan. 9th, 1892): — 

Tlie powdered root gives a dark brown yellow colour to ether, and 
when gaseous ammonia is added to the ethereal solution a red 
flocculent precipitate is separated. The ether solution separated 
from this precipitate gives on evaporation a yellowish-brown residue, 
in which clear, colourless crystals are formed after some time. The 
dark- coloured mass separated from these crystals and again dissolved 
in ether gives, on shaking with dilute sulphuric acid, a small 
quantity of a base. The greater part of it, however, remains in the 
root that has been treated with ether, and can be extracted with 
alcohol. On evaporating the alcoholic extract a brownish-yellow 
resinous residue is obtained that is partly dissolved by caustic soda 
solution and gives up the base to ether, 

I propose to apply the name Aristin to the substance contained in 
the above-mentioned red ammoniacal compound. When that com- 
pound is dissolved in hot glacial acetic acid, the aristin crystallizes 
out on cooling, and it can easily be obtained in a pure state by recrys- 
tallizing from hot glacial acetic acid. Aristin forms shining gold- 
coloured laminse and flat needles sparingly soluble in hot glacial 
acetic acid and scarcely at all soluble in the cold. It is sparingly 
soluble in hot alcohol, more so in ether, chloroform, or benzene. 

At about 200® C. it blackens, but does nofc melt until the 
temperature reaches 270® C., and then undergoes decomposition. 
It dissolves in concentrated nitric acid on boiling for a short 
time, and separates agfiin unaltered on cooling ; but when the 
boiling is long continued decomposition takes place with ©volu- 
tion of red vapour. Aristin dissolves in acetic anhydride with 
a yellow colour, and when concentrated sulphuric acid is dropped 
into the solution it becomes at first intensely blue and then 
pemAmently greenish -blue. The alcoholic solution of aiistin 
has a perfectly neutral reaction, but the substance combines with 
ammonia and with soda. These oompounds have a fine red colour, 
and the ammonia compound can be ciystallized from alcohol in 
delicate needles. Both compounds are dissolved by water or 
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alcohol with deep orange-rod coloration. On addition of acids to 
these solutions a flocculent yellow precipitate is thrown down which 
soon becomes crystalline. 

The second of the above-mentioned compounds is a fat acid ester 
that can be easily purified by recrystallization from alcohol. It 
takes the form of small white laminae which melt at 84° C., and are 
very soluble in hot alcohol, but sparingly in cold alcohol, veiy soluble 
in ether, peidiroleum spirit or chloroform, and insoluble in water. 

The substance dissolves in hot glacial acetic acid, and on cooling 
crystallizes out again unaltered. In the alcoholic solution this 
substance can be easily saponified, the products being phytosteiin 
and palmitic acid. 

The tliird substance mentioned above is a base, to which I propose 
giving the name Aristoloehine. That name has already been ai)plied 
by Chcvallier to a bitter substance obtained from Aristolochia 
serpeiiiaria, but it was obviously a mixture the bitter taste of which 
was probably due to the presence of the base now described. Tliere- 
f ore, the name seems to me to have been inappropriate in that instance, 
and I have transferred it to the pure substance. 

Aristoloehine is precipitated from its colourless solutions in 
sulphuric or acetic acid on the addition of ammonia or caustic soda 
in the form of white amorphous flocks. It is freely soluble in 
alcoliol, ether, chloroform, or benzene. On evaporating the ether 
solution it remains as a colourless resinous mass. When the ether 
solution is mixed with an equal volume of petroleum spirit and the 
mixture very slowly evaporated, warty masses arc deposited that are 
distinctly crystalline. The base has a bitter taste and neutralizes 
acid perfectly. The hydiodide and sulphocyanidc are amorphous 
oily precipitates which present no tendency to ciystallize. The 
platiuoclilorido is a dark yellow and the aurochloiide a pale yellow 
amorphous precipitate ; both arc almost insoluble in water. 

The behaviour of the base with concentrated sulphuric acid is 
remarkable. It. forms a fine green solution, which becomes bright 
bluish green on the addition of a trace of ferric chloride. Similar 
reactions are given by aricine, cusconine, and some of the bases 
of the bark of Uemijia pvrdieana. 

Aristoloehine appeal's to have been already observed by Dymock 
and Warden in their examination of Aristolochia indica, and I am of 
opinion that the differences of their statements in regal’d to the base 



196 


APPENDIX. 


are solely due to their having failed to separate it completely from 
colouring material. I am also of opinion that aristin partakes of 
the nature of the yellow substance* obtained by previous observers, 
and that, according to some remarks of Dymock and Warden, it is 
probably present in the root of Aris^tolochia indica. 

Aristolochtn is the name given by Dr. J. Pohl to the active 
principle of the seeds of ArUtolochia Clematiti» and the roots of 
A, rotunda and A. longa. The powdered drugs were exhausted with 
petroleum -ether, which removed chlorophyll, oil, and a gelatinous, 
nitrogenous, inactive substance (occasionally this can be obtained 
crystalline) ; warm 96 per cent, alcohol removed the colouring and 
bitter principles ; after evaporating to syinipy consistence it was 
taken up with water and acidulated with sulphuric acid, the preci- 
pitate collected, expressed, dried at 40° 0., and extracted in a Soxhlct 
apparatus for some weeks with petroleum-ether until the last traces 
of the above-mentioned nitrogenous substance were removed and 
the residue exhausted with alcohol or ether ; from this alcoholic or 
ethereal solution there separated after a time yellow crystalline 
masses, which, recrj-stallized several times from ethereal solution, 
were found to constitute tlie active principle. It is soluble in chloro- 
form, ether, acetone, phenol, acetic anhydride, aniline, and alcohol ; 
almost insoluble in cold water, slightly soluble in warm water ; 
insoluble in pertroleum-ether, benzol, and cai'bon disulphide ; alkalies 
and alkaline-earth hydrates dissolve it ; from neutral or alkaline 
solutions it is precipitated by neutral and basic lead acetate, dialyzed 
iron, zinc sulphate, silver nitrate, and a saturated solution of salt, 
but not by alum, copper sulphate, and platinic chloride ; it does not 
reduce Fehling’s solution and does not react with Millon’s reagent. 
Its ultimate analysis, C 59*98, H 3-54, N 4-32, O 32*16, leads to the 
formula Physiologically it was found that cold- 

blooded animals were entirely indifferent to it ; while in warm- 
blooded animals uraemic intoxication was produced ; in this respect 
aristolochin is a much more powerful agent than any other sub- 
stance ; it resembles aloin in its action upon thefkidneys, but is about 
ten times more poisonous — it is probable that given to man it may 
act as a cathartic {Arch, f, exper, Pathol, u, Pharm.). {Apoth, Ztg^ 
1891,642.) 


* Sec Pharm, Joum,, h., 245. 
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Gum-barks. 

Gum -bark, or Thliin-^uttai of the Tamils, does not refer to the bark 
of a tree which exudes a gum by bruising or incision, but denotes a 
bai'k which has such mucilaginous properties that it could be used for 
special purposes in medicine and the arts, where the white of egg 
would be used elsewhere. Barks of this description occur in the 
natural orders Malvaceae and Laurineae, and students of materia 
medica know that drugs of these orders, marsh-mallow root, and the 
barks of arboreous cinnamons, for instance, contain a peculiar muci- 
lage, which is not precipitated by alcohol. A typical gum-bark of 
the East is that of Kydia calycina^ a malvaceous tree, growing ex- 
tensively on the slopes of the Nilgiiis, and largely employed in sugar 
refinery under the Tamil name of Kadularamgy^puttau On soaking 
a portion of this dried bark in water it rapidly swells, and the 
inside becomes coated with a slimy mucilage. The inner layers of 
the liber may then bo removed like pieces of lace, and the gum is seen 
to be occupying the spaces between the longitudinally disposed fibres, 
apparently formed from the cellulose of the broken cell-walls. The 
bark of Kydia is sold in the bazaars, and the decoction is taken as an 
astringent and tonic, and the Vytliians or native doctors consider it 
to be a specific for diabetes. 

Dr. Mohideen Sheriff, in the “ Supplement to the Pharmacopoeia of 
India,” gives Tetr anther a Jioxbtiryhil as the botanical origin of 
rishin-piittai,hvit offers no description of the drug under that heading. 
Mr. Hollingsworth, of the Madras Medical College, some time ago 
supplied mo with an authentic specimen of the bark of Tetranthera 
latirifolia^ ov, it is now called in the ‘‘Flora of British India,” 
Litscea sebi/era. The bark was of a reddish-brown colour and slightly 
balsamic odour, very different to that of cassia or cinnamon. The 
thickness was a quarter of an inch, and when soaked in water 
it became very mucilaginous. It afforded, on analysis, distinct 
reactions for an alkaloid, which had the characters of laurotetanine, 
a poisonous base lately discovered by Dr. Greshoff in the baiks of 
several species of Javanese lauracoous plants. 

About two years ago a collection of drugs for identification was 
sent to me by Dr. P. S. Mootooswamy, of Tanjore, and among 
them was a^pecimen of PiMn^putiai^ which, he said, was collected 
from trees growing in the jungles near Point Oalimere. This bark 
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had a most agreeable odour, resembling, but not identical with, Indian 
cassia, and the taste was decidedly asweeti It made a slimy mucilage 
when mixed with water and contained some tannic acid, but no 
alkaloid resembling laurotetanine could be separated from it. The 
bark is sold in the bazaars, and it is known as Mydalakady among 
Muhammadans. It is used in medicine for its mucilaginous, 
demulcent, and refrigerant properties. By powdering the bark with 
some benzoin, mixing it into a paste with a little water, and smearing 
this on reeds, and drying them in the sun, flavouring sticks called 
Samhoorany-vathe are made, and are burnt as an incense or perfume, 
I have not been able to obtain the botanical source of this particular 
variety of gum-bark, but I am inclined to believe from its odour that 
it is an arboreous cinnamon. 

Fi*om Travancorc I have received on different occasions three 
specimens of gum-bark, all varying the one from the other. Tlie 
first was a thick, red-coloured bark, a commercial article on the 
Western Coast, supplied to sugar refiners. The botanical origin could 
not be ascertained ; it differed in physical characters from the barks 
previously mentioned, and yielded an alkaloid having the leactious of 
laurotetanine. Probably it was a Litsoca. The second description of 
gum -bark was that of Kydta calydna. The third specimen was sent by 
tlie Conservator of Forests for Travaiicore ; it was named in Malyalum 
and derived, it was supposed, from a species of Cordia. 

I have recently examined some samples of gum-barks from tho 
Madm*a District of Southern India, and stated to be used by tho hill 
villagers in increasing the alcoholic strength of sago toddy. Tho 
plants yielding these barks were up to this time only known by their 
vernacular names, but as leaves, flowers, and fiuits were also sent, 
these enabled them to be identified. The request was also made that 
tliey should be analysed to ascertain tho nature and effect of their 
use in native spirit manufacture. 

The seven specimens of bark were as follows : — 

1. Kadaly-marum* ... ... Olca glanduhfera. 

2. Kloppa-marum ... Litscea Zeylanica. 

3. Kai^athan-gundu* ... Hijytage Madahlota. 

4. MuUu-gundu ... •• Jaimtnum flexile, 

6. Pungala-marum .. Liyustrum Roxhurghii^ 

6. Sudala-marum ... ••• Litscea WtghUana, 

7. Kumala-marum Gmelina arbotea. 


Marumstroe, gundu = climber (Tamil). 



APPENDIX. 


m 

The Olea glandulijem X8 a stout, tall tree, with white flowers and 
small black fruit. The bark is of a greyish colour, with whitish 
specks, about ^ of an inch in thickness, breaking with a close granu- 
lated fracture, inner smface brown. 

The LUscoa Zeylanioa is a moderate -sized tree, with yellowish-white 
flowers and black finiit ; the leaves are ribbed and whitish on the 
under surface. The bark is gray and covered with lichens, smooth, 
-J- of an inch thick, fracture close, showing white, glistening fibres 
running through the red substance of the middle and inner layers, 
brown and smooth internally. The bark gives off a fragrant odOur 
when brnning. 

The Iltptage Madahloia is a woody climber, reaching to the top 
of trees fver 100 feet high. The stems are from half to three- 
quarters ^ an inch in thickness, and covered with a thin, smooth, 
reddish-brown bark enclosing a yellowish wood. 

The Jasminum flexile is also a climber. The stems are about one 
inch in diameter, very woody and knotted, covered with a light 
yellowish -brown papery bark, exfoliating on the surface. 

The Ligustrinn lioxhtiryhii is a stout tree about 60 feet in height. 
The bark is coloured russet-brown, and is a quarter of an inch or 
more in thickness ; fracture close, sho'wdng thick white fibres running 
through the brown middle and inner layers. 

The Litscea Wighiiana is similar to Z. Zeylanica in many respects. 
The bark has a greyish -green epidermis, beneath which is a chocolate- 
coloured surface ; the fracture is short and light coloured, becoming 
red or brown by exposure to tho air. 

The Gmelina arhorea is a common tree in the plains. The bark is 
about half an inch thick, with a rugged, black and yellowish-brown 
surface, middle layer hard and brown, fracture granular, ochreous 
within. 

Some documents accompanying these specimens stated that the 
barks of these trees were used “to increase the intoxicating efPects 
of sago toddy.” The bark is simply placed in the tqddy and left 
there for two or three days. The bark No. 3, it is said, is not so 
frequently used, as the resulting liquor causes headache when drunk. 
With reference to No. 7, it was said that a tenth part of it would 
answer the purpose in the absence of other barks. 

It will only be necessary to give tho results of the chemical 
examination of those barks, in so far as they are likely to explain 
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their action in the fermentation of sugar. Three of the plants 
curiously enough belong to the natural order Oleaceae ; these are Olea 
glanduliferaj jasminum and ligustrum, and like other plants of this 
order contain a peculiar bitter principle, soluble in water and alcohol, 
and a yellow colouring matter called quercetin. Two other barks of 
the series belong to the same natural family of the laurels, and have a 
similar composition ; these are the Litsseas. The Hiptage bark con- 
tains tannin, and is simply an astringent ; and the Gmelina belongs 
to a class of plants distinguished for their bitterness. 

The amount of extract dissolved out of the bark by water and 
alcohol respectively weie determined in order to ascei’tain their 
relative proportion, as it would seem that in the absence of much 
resin, the excess of water extract over the spirit extract would 
indicate mucilaginous matter, and on the barks being placed in the 
toddy, which in a fresh state is a watery solution of sugar, with some 
albuminous matter, the extract would dissolve, but as fermentation 
proceeded, alcohol would be formed and the mucilage would become 
insoluble and precipitate, carrying down with it the viscid albumen, 
and thus allow the sugar to ferment more rapidly, Fiom the fact 
that other gum-baiks besides the Litseeas, such as Kydta calyctna 
and Guazuma tomentosa^ arc largely used in clarifying sugar, it is 
evident that some such object as this is intended in their employment. 
The astringent qualities of most of the above-mentioned barks are no 
doubt used for the purpose of forming insoluble compounds with 
albuminous matter in saccharine solutions; just as hops are used to 
remove this substance from malt liquor in the ordinary process of 
brewing beer. The hops are found to prevent in a great measure 
the tendency of the beer to become sour, in consequence of the 
conversion of alcohol into acetic acid, and in warm climates where 
such liquors are apt to run into the acetous fermentation very 
rapidly, it is necessary to employ astringent drugs to regulate the 
formation of alcohol and prevent the development of acetic acid. 

The natives consider these barks a necessary ingredient in making 
spirit, for the following reasons : Firstly, they diminish the great 
sweetness of the toddy sugar. Secondly, they render the spirit more 
intoxicating. The first of these phenomena is accounted for by the 
chemical fact that sugar breaks up during fermentation into two 
other bodies, alcohol and carbonic acid ; and in the second place the 
barks enable the operator to obtain a larger proportion of alcohol from 
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Ilia toddy thaD ]ie oonld get from leaving it to brew without such ad- 
juncts. The analyses of the barks, with the exception of the Litsaeas, 
which contain laurotetanine, has revealed no principle of poisonous or 
intoxicating properties, therefore the idea of their directly communi- 
cating a potency to the spirit is not sufficiently established, and, 
besides, as the spirituous liquor is submitted to distillation afterwards, 
any alkaloid, such as strychnine, would be left behind in the retort. 
Some of the barks are aromatic, and these most likely are used to 
flavour the resulting spirit, which would be the case if the aroma 
resided in a volatile oil. It is probably a spirit of this kind that 
Dr. Ainslic r(‘fers to under the title of Fuftaicharagum, or bark-spirit, 
an alcoholic liquor in which barks of various acacias are used in the 
manufacture, (D. B.) 

Formosa Camphor.^ 

Formosa camphor is obtained from the Lairy^us camphor a ^ immense 
forests of which extend over most of the lower ranges of hills in the 
island, extending up the lower slopes of the mountains inhabited by 
the savage tribes. Many of these forests have not been touched, and 
the statement that the camphor supplies in South Formosa arf 
h(‘coming exhausted, applies only to those districts which are purely 
riiinese. Tlie supply from other parts is practically inexhaustible. 
Even in purely C'hiiiese districts it is only at certain places that the 
supply is falling off in consequence of the reckless manner in which 
the trees have been destroyed, partly for the sake of the timber and 
camphor, and partly, no doubt, simply to clear the ground for 
cidtivation. 

It has been often stated that the method of obtaining cnide 
camphor in Formosa is by steeping the chopped branches in water, 
and boiling until the camphor begins to adhere to the stick used for 
stirring, when the liquor is strained, and by standing the camphor 
conevetes. By this method it does not necessarily follow that the 
tree is destroyed ; in fact, with a little care there is no need that it 
should be. But although this method may have been in use in 
former days, it certainly is not now. On the contrary, I am assured 
by several natives, engaged in the trade, whom I have questioned on 
the subject, that the yield of camphor from the branches is too small 
to repay the labour of extraction. 

* From a report by Mr. Consul Warren on the trade of Tainsfti, Formosa. 
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The method in general use now is as follows : — The camphor expert 
selects a tree and scrapes into the trunk in different places, using an 
instrument somewhat i esembling a rake, with the view of ascertain- 
ing whether it contains sufficient camphor to repay the labour of 
extraction. A tree is said not to be worth anything for camphor 
purposes until it is fifty years’ old, and the yield is very unequal ; 
sometimes one side only of the tree contains enough camphor to 
satisfy the expert, and in this case that side alone is attacked. 
The trunk is scraped to as great a height as the workmen can 
conveniently reach, and the scrapings are pounded up and boiled 
with water in an iron vessel over which an earthenware jar, specially 
made for the purpose, is inverted. The camphor sublimes and 
condenses on the jar, which is removed from time to time, scraped, 
and replaced. The root of the tree and the trunk, for some eight 
feet up, contain, as a rule, the greatest quantity of camphor. If the 
scrapings obtained from the trunk yield well, the chipping is con- 
tinued until in the end the tree falls. The roots are then grubbed 
up, as it is certain they will give a proportionately good return. If, 
however, the scrapings do not turn out well, the tree is abandoned, 
and work is commenced on another. No attempt is made to extract 
camphor from the fallen trunk or from the branches. In some cases, 
the trunk is sawn up into timber, but this depends on the locality ; 
from many districts, owing to absence of roads, timber would not 
pay for its transport. 

It is impossible to imagine a more wasteful method of procedure, 
and it is fortunate that the camphor forests of Formosa are practi- 
cally inexhaustible. 

The quantity of camphor produced depends, of course, simply on 
the amount of labour employed in the business. Ten of the iron pots 
mentioned above and their accompanying jars make up what is 
called a ‘ ‘ set,” and ai’e worked by four men. One set will produce 
about 65 lbs. in ten days, or, say, 1| cwt. a month, but this •only 
under the most favourable circumstances ; a fair average is about 
IJ cwt. 

Eecently a change has been made in the camphor monopoly. It is 
now proposed by the Chinese authorities that the camphor stills 
should be licensed before they are permitted to work. The cost of 
the license will be equivalent to a tax of about 22s. 6d. per cwt., 
a heavy tax, seeing that the actxial value of the camphor at the 
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place of ppodoction is very little over this amount. (^Tharm. Jxturn, 
June 13th, 1891.) 


EUPHOHBIACEiE. 

I^hyllanthaB Niruri. 

The bitter principle of this plant, which we provisionally named 
p^^udo-chiratariy has been examined by M. Ottow {Nederl, Tijds, 
roor P/uirm , 1891, 3, 128), who calls it pkyUantkdn and gives its 
chemical composition as It crystallizes in colourless 

needles or flakes, possesses an intensely bitter taste, and is almost in- 
soluble in watei*, but easily soluble in alooiK)!, petroleum ether, 
ether, clilorofonn, benzene, and glacial acetic acid. At 200° C. it is 
volatilized and condenses in the upper part of the vessel as an amor- 
phous mass, but in a few days this amorphous deposit changes to 
the crystalline state. 


Manioc or Cassava. 

FiK>m the brief allusions to this substance by writers on Materia 
Medica, one would ge< but a slight idea of its importance as an arti- 
cle of diet in tropical countries, being the staple -food for unnumbered 
millions of human beings — the stafl of life in the West Indies, Brazil, 
and on the Continent of Africa. 

The plant from which this food is derived is known to botanists as 
Janipha Manikot, and is a shrub six to twelve feet high and one or two 
inches in diameter. Except for the young leaves, which are used as 
greens, its whole value consists in its tuberous roots, which sometimes 
reach the enormous weight of thirty pounds, but usually range from 
one to three inches in diameter and from six to eighteen inches in 
length. The shrub is said to be a native of Brazil, where it is known 
as Mandioca or Tapioca. Cassada (or Cassava) is its name in the West 
Indies, It is not grown from the seeds, but from cuttings, having 
surprising vitality ; for a cane of it, like Aai'on’s rod, will bud and 
grow leaves in your hand. Hence, it is only necessary to cut the 
stick into pieces of six to twelve inches in length, and thrust them 
into the ground, and it matters little whether the ground has been 
first broken for it or not. In eight to eighteen months the tubers 
are in their best state to produce the nutritious food — seventy per cent, 
gluten and thirty of starch ; but, at a later period, the gluten becomes 
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less and the starch increases. There is no food-product which com- 
pares with it in resisting drought. Even in the dryest seasons, it is 
like other trees ‘‘planted by the rivers of water,” and whole fields are 
green with its foliage, while all else is brown with the scorching sun. 
There are two varieties of the manioc, known as the sweet and the 
bitter ; the first of which may be eaten with impunity, while the 
latter has a bitterish, milky juice, which is poisonous from containing 
prussic acid. But these roots arc grated or otherwise reduced to a 
pomace, and then suspended in grass bags, when the poisonous juice 
drips out, or, being volatile, is dissipated by the heat in baking bread 
from it. The bitter variety is the principal kind used in Britisli 
Guiana, while the sweet is the one mostly cultivated in Africa. The 
tapioca which comes into our houses is almost pure starch, and is 
made from the expressed juice of the root, which, on standing, deposits 
in the form of powder, and which, if dried without heat, will remain 
so. If heat be applied, it takes the form of the irregular masses wo 
are accustomed to see. 

The root has the taste of chestnuts, and may be eaten raw. It is 
delicious, wholesome food when roasted in hoi embers or broiled. 
If soaked till the skin can be drawn off and the fibrous heart drawn 
out and then dried, it makes good bread ; or, if broken up and fried 
in palm oil and salted, it is a good relish, and the Africans call it 
homba. 

An extremely white and fine flour, called fnha^ is made from the 
soaked and dried roots, and it is the chief food in Angola. 

The flour makes a thick porridge or mush — funje. The water is 
boiled and salted and set off the fire ; after which fuha is stirred in 
until it can be cut into blocks, which may be taken in the hands and 
eaten with molasses or dipped into chicken broth. 

The staff of life on the Congo is quanga, or bread made from the 
manioc by soaking, peeling, and pounding the soaked root into a 
pomace, and kneading and making into dough -loaves of four by six 
or ten inches. These loaves are wrapped in thin, tough leaves and 
bound, and then boiled in large earthen pots. Then the bread is ready 
for use ; or it may be sliced and brawned or broiled, as one prefers. 
Farina from the manioc is prepared by grating the green root, dry- 
ing in the sun, with all the starch and tapioca in it, browning it 
slowly over the fire ; after which it is eaten by stirring it into soup or 
boiled beaus. 




